




, £g /■ <T 7 

CALL No.I J 



ACC. NO. 


AUTHOR 


title 




— 1 1 


1 





1— c^f 

w O' 


„0°] 


___ 1 



ALLAMA 


IQBAL LIBRARY 

UNIVERSITY OF KASHMIR 


Call No. 

returned on or before ihe last d7e 


Acc. Ao. 

1. This book should be 
stamped* 

2 ' ° V " d u e Charfes Wi " be levied under rules for e rh r 
il the book k Unt u . , ,or cach day 

3. Books lost defaced 2°- a d “ e S,araped above - 

be replaced by the borrower. ‘* " H ha ' C 10 

— 10 >w » lhh h "^ fresh ,„d c ,„ n 





























































THE SNOW SURVEYORS’ FORUM 


Dedicated to 
The Field Man 






1948 





'*>ued by the Western Snow Conference 


ALLAMA IQBAL LIBRARY 

1708 













s 


WESTERN SNOW CONFERENCE 


An organization of men interested in problems of stow. 


Executive Committee 



R. C. F a rrow,v i ct or la, B. C. (Chairman) 
R. A* Work, Medford, Oregon 
G. H. Canfield, Portland, Oregon 
Phil E* Church, Seattle, Washington 
N. H. Leupold, Portland, Oregon 



>uth Pacific Area 
Fred Paget, Sacramento, California (Chairman) 
James E. Jones, Glendale, California 


W. A. Lang, Los Angeles, California 
Clyde E. Houston, Reno, Nevada 


jjgg th_J' on tinental Area 
0. V/. Monson, Bozeman, Montana (Cl 
I^nn Crandall, Idaho Falls, Idaho 

w* 5* Gisborne > Missoula, Montana 
w. E. Johnson, Spokane, Washingtor 
Wayne D. Criddle, Boise, Idaho 


R. L. 


!oui 


ontmenta-L ar ea 

George n ^ oi - Lins > Colorado (Chairman) 

^eorge D. Clyde, Logan, Utah 

Harrv t * p e f^^ e ^ , Grand ^unction, Colorado 
t^^u L * Potts ' Denver, Colorado 
John H. Bliss, S a nta Fe, New ifexico 




WAYNE D. CRIDDLE, 


Gene rai Chairman Executive Comnittee 
P. 0. Box 835 ' 

BOISE, IDAHO 


Dues — $1.00 per year. 









- 2 - 





























INTRODUCTION 


TO ALL SNOV SIBVETORS. 

A year ago there was published the first edition of the 

Sno. Surveyors’ Fon* dedicated to the men who make the actual measurement 
of snow in the mountain watersheds. 


The office nan, the technical engineer, and the theoretical 

’ '° T r ’* rs had «*>« survey publications tailored to their 

taste, but the fialc ns:, .llhout the background or desire to delve into 

the devious depth, of discussions on multiple correlations, regression 

t-n.es «: rat., of progressive recession, has been left pretty much out 
in the oold. 


** “ nMlT * d th * Forum .as designed to overcom 

t! l * d,nCi *“ 7 ano ■ end .as devise to bring to 

IK* 1 ai _ 


the field 


||l ° U,ht5 0f hibernation on hi, part of the mo. survey 

— through articles by sore ,f tta 3urvey leader , _ M ln ^ a 

of informstlon soon.- the field sien tlemselves. 

To favorable reception of the first issue has infixed us t 

Out a siailar roluae th.is year. 

hope you like it again. 


CONFERENCE 


—-***»•« UUNFER 

*r-t fret latter by Joh.n Johansen - few , 

-. ' ; " (1 Instructor of Donner area) 

S -°* ,ur ''t trip, I have md , ha ve al.a-s h 
sen-h,_ . al.ay, been good because of th. 

■o-«ec »ith - not alsays good skiers hit alwav n-a 

always good men.” 



THE HELICOPTER - - THE ANSWER TO THE SNCW SURVEYORS' PROBLEM 
A. A. Poulin, President, Central Aircraft Company, Yakima, Washington. 







For centuries man was forced to do his work by .manual labor, to trans¬ 
port himself and his goods by feet or by animal. Even ships—which were the most 
elficient means of transportation for centuries—were subject to the whins of ths 
wind or the strength of their oarsman. " j 

The invention of the steam engine, and, later, that of the internal 
combustion engine, were the first steps toward efficient, comfortable trans¬ 
portation. Today, the steam engine has been more or less relegated to heavy 
transportation jobs where large fixed-engine installations are practicable. 

The great versatility of the gasoline engine has made it adaptable 
to use in automobiles, trucks, buses, airplanes, and now—the Helicopter ! 

The conventional, fixed-wing type aircraft provided the first fast, 
long-range transport. Its development was speeded by two wars. Low, nan 
has developed the helicopter—basically a product of peace—because of the 
need for opening the secondary highways of the air, to do the jobs that fixed- 
wing aircraft cannot do! 

# 

The helicopter cones closer to self-sufficiency than jiy other form 
of transportation. Only the helicopter can rise from an area the size of the 
ship (or its rotor) itself. Only the helicopter can land there. Yet, it is 
not designed to challenge fixed-wing, long-range aircraft. You measure its 
value in terms of overall time, vork, and money saved. 

The helicopter is well on its way to proving itself an aerial work¬ 
horse. Its utility, its versatility, its dependability all join to make it 
a natural for handling heretofore almost impossible tasks—tasks that a few 
years ago would not have been possibly considered feasible to accomplish by 
aerial means. 

The Bell Model 47B Helicopter, for instance, can cruise at 100 miles 
per hour, or at one mile per hour! At 10,000 feet, or at one foot! It can 
fly forward, backward or sideways. It can hover stationary in the air. It j 

can climb or descend straight as an elevator. It can go vt.ere even a man afoot 
cannot go! 


It has already proved itself capable of doing many jobs better, more 
efficiently than ever before. Some of the tasks it has dene, and is doing, 
are—power-line and pipe line inspection and patrol; mining exploration; :orest 
ranging and timber survey; merchandise gn d postal delivery; newspaper coverage 
and delivery; and agricultural spraying aid dusting. 

One of the most recently conceived uses for the helicopter is to use 
it in making snow surveys. 

I am not going to try to tell you gentlemen about the difficulty, the 
expense ana the hardships of making a snow survey on foot. You all know that 








«to«. 


thousands of miles are covered on foot, 
skis and snowshoes each winter in the 
western states. No surface vehicle has 
sver been developed that has been able 
to meet all the requirements and rugged 
) £ jse of a snow survey. 

Bos t . ,, 

is of i-ignt airplanes have been tried, 

Sut, they, too, have been impractical, 
rhey lack the necessary power to take off 
>n snow at about 6,000 feet; and, it is 
almost impossible to find suitable land- 

ing strips in the terrain where samples 
must be taken. 


"nal 

is- 

vy 


le 


st, 


:ed- 


E 


At present, approximately one- 
thousand men are employed on a part-time 
oasis in order that the surveys at 925 
courses in the twelve western states can 
be made within the time limits of eight 
consecutive days. eacJp winter month. 

To make the surveys on foot_ 

m addition to the actual time and effort 
consumed in making the actual surveys in 
vinter—necessitates hauling in supolies 

and provisions to nearly 200 shelter ca- 
uns during the summer months. 

The time and expense involved 
is considerable. 


The use of the helicopter in 
hf‘ a ‘ rveys »»uld eliminate 
supplies Mi i° r - pend in packin e in 

! if S such great quantities 

t fow*?w * nrov i s i on s, would eliminate 
»» of shelter COn rt Struo “°" maintain- 

*ed for such a large, staff of surveyors! 

e larrow air spaces'and 6 ! hitherto almost inaccessible areas Tt 

elicopter had never been used to make a a 1Cult Jobs was already 

make a survey until recently. 



REMOTE CONTROL 
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Unfortunately, extremely adverse weather conditions made it imnos- 
sible to complete the survey by helicopter. On the other hand, a ereat Sal 
was learned during this first attempt that indicated to us that it will soon 
be quite practical to use the helicopter for making snow surveys. 


ror instance, the course elevations in the Klickitat River-Mount 
St Helens Area average around 2,000 to 3,000 feet. Bell Aircraft Corooration 
engineers confident that by hauling in gasoline to landing spots ah4d of 
time, the Model 47B Helicopter which we used on this recent survey could flv 
courses as high as 11,3001 By using a smaller, lighter model helicopter it 

possible that even this figure could be bettered, and also that 
performance at lower altitudes could be improved* 9 


v ^ ew t, ^‘ e ~ act there are very few snow courses above 8,000 
feet in Oregon, Washington, Idaho, Montana, and California, and that the aver¬ 
age course in Colorado, New Mexico, Wyoming, and Utah is around 10,000 feet 

we relieve that the helicopter Can prove itself an efficient means of cover¬ 
ing snow survey courses. 


main obstacle enbountered on this recent survey—with the excep¬ 
tion of near blizzard conditions, conditions that would not have permitted a 
s-ialj. conventional type plane to get off the ground—was the fact that at 
some snow courses there were no clearings quite large enough for the helicopter 
land and take off with a good safety margin* 


c * ; ief pilot, Mr* Thomas A* Hall,, reported he was confident that 
i; clearings were enlarged the helicopter could fly the snow courses despite 
the comparatively high altitudes of some of the stations* 

Mall reported that with “proper clearings and decent weather all 
ei these runs could have been completed in approximately two daysl 11 

The first survey by helicopter was more or less in the nature of an 
experiment, and it helped to get the answers to several questions on this pro- 
olem oi using the helicopter for snow surveys. 

r/e know now that it will be necessary to enlarge most of the present 
clearings on the courses to permit landings and take-offs with good safety 
margins, ^.e know that with proper planning the altitude of these courses will 
not hinder the helicopter as it does the conventional fixed-wing type airplane. 
And, another advantage is that once the clearings have been made, they could 

be used indefinitely by helicopters without the maintainence necessary on run¬ 
ways for airplanes. 

When we consider that the helicopter has proved itself “The workhorse i 
of the air" on so many different types of jobs, and that improvements are being 
made every day, we believe that within the very near future the helicopter will 
be recognized as the best transportation for covering snow survey courses* 
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SNOW SURVEYING BY HELICOPTER 

H. C. Riggs, U. S. Geological Survey, Tacoma, Washington. 


,, ^logical Survey is interested in finding an pacie^ 

ho“et 'T""? *“" 1 fcr - ~ “£££££, 

Arrangements were made for an exDerimerf.pl fn 
courses in southwestern Washington The^^ imert al flight to certain snow 

their proximity to Yaki* .her. th. h^ .™ r5eS Ke «. <!i »^n because of 

the large openings among the trees in the^rf^T 38 5 v f llable > 30(1 because of 
be available for landings. vicinity of the courses that »uld 

nxidel Bell^aiB^equipped 5t7fS 31 } t 1W - T !' e Mla >^ —1 was a cabin 
Incorjx)rated, of Yakima. The field rartv Tn { r0D the Central Aircraft 

Hall, and the writer. This model helSt ^ ° f their pilot > T * 10mas A * 
r unt of baggage, ^ u£a td Uo tW ° “ 3nd a limited 

floate. The smaller accessories were put i^the bp SnoWshoes Were tied to the 
order to keep the weight down thp nnirr &£ a S e compartments# In 

a camera. The combined .eight of ttew'"T 31 ’ 3 ' articlf ^en along was 
Gasoline had previously b^en Lloed £r at *“ about 280 pounds, 

reached in 1 hour and 05 minutes fron Yah* W ™ooo, and this point was 

made it advisable to go via Satus Pass rather th^ 0 ^ WindS ^ turkulen t air 
wood, ihat afternoon a flight was mpdA k + ban _ direc t from Yakima to Glen- 
in an attempt to reach some~gagine staH ° U tu Ird ’'*' es U P the Klickitat River 
uniformly timbered. No openinfof sufficL^t i$ rather thinl y but 

would be possible to take off ° a i+v, u ^ ent Slze wa s found from which it 

us^rr 6 *’ in ^ ^ ^ 

18 velocity was estimated to reach 40 nr> P «;n Wind was ^*7 gusty and 

Party returned to Glenwood. ° ° r 50 11,1165 P*r hour, at timesf So the 

clouds covered the mountains The nsrt^t ^ gUsty, 311(1 ^ addition broken 
snow course, but ran into a blind? P y t0 ° k off towa ^ the Surprise Sf 

to return. No more flying was d one\hat'd ay 15 "^es'out and had 

Adams was clearlw^Jt ^Pf 11 appeared to be a very an nd d r 

st tc f : s m - 

clouds below^ttbo^t^Jo^Jeetr^rtte 6 ^e^e re Scattered ^ 

broken, ^e^ocftio^ 161 ? 8 Wasreached ^clouds Were solid * 

an attempt was made°to lan^the”?! C °lf S6S W6re spotted from 




was little chance of landing on either course and a good deal less of having 
sufficient visilibity to take off again. Since the gas was nearly half gone, 
the party returned to Surprise Lakes and landed on the flat top of a ridge \ 

within a few hundred feet of the snow course. The elevation is ^ionn on the 
map as 4250 feet, but the altimeter indicated 4700 feet. The snow was fairly 
dense and the pontoons sank in very little. Before completion of the snow samp¬ 
ling a snow storm closed in and a wait of 45 minutes was necessary before 
visibility was good enough to chance the flight to Glenwood. The takeoff was 
accomplished easily since there was unlimited room for forward flight close to 
the ground at this particular location. |; 

An attempt was made to land near the Cultus Creek snow course in the I 
afternoon, but the best possible opening, the frozen Big Cultus Lake, is sur¬ 
rounded by high trees on land sloping upward from the lake. Taking off from ) 
this lake would require the helicopter to climb very steeply. At the elevation 
of 4000 feet it was thought that the machine night not have sufficient power for r 
sucn a steep climb, so no landing was made. 

The weather became worse the following day, April 3, and the trip to 
Mt. St. Helens was not attempted again. 

Including the trip back to Yakima, a total of 6 hours and 50 minutes 
of flying time was recorded. Of this, 1 hour and 35 minuted vould have been 
unnecessary had the weather been good. At an average cost of $60.00 per hour 
of flight time, the cost of the trip would be $ 315 * 00 , vfcich is little more 
than it would cost to visit the snow courses and the Upper Klickitat gaging 
stations, by mn on skiis. However, a contract had previously been effected 
with the aircraft company limiting the total charge for this trial trip to 

$ 250 . 00 . ! 


It is perhaps fortunate that adverse conditions were encountered on 
this trip since they highlight the limitations as well as the possibilities 
of this type of travel. The weather seems to be the most important limiting 
factor. At high elevations during the Spring*it may not be possible to get 
to the snow courses by air within 4 days of the first of the month, ^ The pro¬ 
blem of landing fields could be taken care of by making small clearings near 
the aiow courses and by using the agricultural model helicopter, which is lighter 
and has much better performance than the one used on this trip. 

The cost of helicopter travel, at present, compares unfavorably 
with that of travel by a good over-snow vehicle. However, for certain locations 
that cannot otherwise be reached except by men on skiis or srowshoes, its use 
may afford savings, especially if there are several courses in the area and the 
distance from a town where helicopter rental service is available is not too 
preat. Use of the agricultural model machine, provision of adequate landing 
clearings, and preparation for laying over occasionally while waiting for fav- l 
orable weather are additional requirements. 
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"Fire in the Mountains. w 


Earl Pascoe of Roads End, California says: 

of a fireTThfSow? f ° r a Sn0W s,irvey ° r is the building 

tree ^ound it is always possible to locate a fallen 

not melt under it as when in the open. 

John H. Wegner, Chief Ranger, Sequoia National Park advises: 

can be^Vd^h^r^l^'rX 1 " ^ A «" 

matches may fail. 6 ln instances when 

Vick Season of Alturas, Califcrnia has his own system: 
along.^i^rf^Tfhtf Sy^tT •» »f carbide 

daylight when there is a (rood cni^° f od ear1 ^ start before 
a lot of distance before the -now f U f on the J can cover 

is thus much easier. Travel in* in Ir^ 8 melting ^ traveling 
have light. My choice is a ^bide^ 11685 -.^ ±S necessar y to . 

l^ht per unit of weight than^ dry SS'JJS?’,*- It *"• TOre 
is no switch to go haywire. 7 flash Ught ' and tha-e 

snow whether a fire^f branch^ an^l’ t f° lleht 3 fire . in the 
fallen tree or dead snag, a few niece" 11 %° r t0 Set fire a 
the snow will give off 'cetvlane gas rLbt ° ® thr0TO in 

will burn for son® time and' set fire ^ and if ignited 

this way I have managed to start a f-irf ^‘ iate 3 er is dose. In 
h I don.t think I ®uld ha re done^Vo?hS%r 0 " ^ 



% 
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"Streamflow Forecasting in Colorado" 



? Parshall wearc the crow, 

For heza master forecaster of nation-wide renown 

It works lo^R ? t °" t0 gUesS the riTer now 
For r»i nh T " alph ;. but " hj 11 does nobody seems to know 

Bon We P Jo™d UP hl ? fi f res 33 he sees “»■ la a dream 
don the Colorado system is a doggone clever scheme. 

! e ,h-i 3 i b ? ?i M 3 tab J? ” ide ’ " hioh holds 3 crystal ball 
Ho n i a u upon Rl s r ighb throws shadows on the wall 

In i et “ hlS hands ’ a finger on ea ch ear 

In silence and with dreary eyes he gazes at the sphere 

And as the mists within the globe begin to formulate 

As plain as day in bold relief he see the figure eight. 

" lbh sens t iUw Unger tips he gives the orb a spin 
1° a different viewpoint of the mysteries within . P 

pi-in „ h i b f 1 3 spinning round he stares in wild deligh 
For numerals have roUed in view as plain he says as night; 

k gre ^ bi f S1X ^ a iittle two, these flank a dim eleven 
A number nine, right on the line, is followed by a seven. 


these mystic numerals of Ralph's are truly mighty fine 
By adding and subtracting and dividing them bv nine 
He gets his final figures, yes ten dibits in a Z 
And deftly puts the decimal right where it ought to go. 
Then jotting down the total with a smile of happy gless 
He slips the answer in the bag, It's just like 1-2-3. 




•Veil Ralph we marvel at the way you read your crystal ball 
Such office snow surveys as yours involve no work at all. 

But once in several seasons why not get down to brass tacks 
And base your final figures on some fundamental facts. 

Nol Not" says Ralph, "Not on your life, the crystal ball's the stuff" 
"It's easy and its simple and it's plenty close enough.? 


Anonymous 
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iir ' v ‘ J ' ichroeder o f Parks, Arizona sends us the following suggestion: 

rdf 8 ^ ~ nt b - is *» 

'• with a chain - d each stati ° n 

2 ' OT 0 ™rs e ide"o" e otTei e o S ? t 1 te 1 ^ne" ith 5tatl ° n ’ * ere Selected 

stripe of brieht 

S£ s: « Xr_v^™,;r- 

;rSs."3 rsHSt*'™ ; sr;.ra a,; 


3. 


4 . 


Mr. August C. Rowe 


Mr. August C. Rowe of Elko, Nevada, sen da „«, a * J 

upon his 20 years experience as a snoe sur^yorf ““ d ° n ' ta based 

vff 1 * % ara c l Qt hijig, but not too much 

Keep dry above all things Dnntf ^ xu* 

creeks Just because it is’ouicker P ^ brUSh or 

if you are dry icker. You can always get along 


Be sure to tak^ plenty LI* th&t b * handy, 

some lace leather. 3harp P 0 "^nife and 

2S 'TILT a i° n » 3 tra " at0 «" -d a 

the can .ith Jerky or other 

StL“g rttr^iuTa^ the br t a r e '' 1 ( " hi3ke7 et °-> 

have finished the trip. 8 fal1, ^ U “"til you 

t bti: d r: b 0 ° r r £^7* near your car - 

neck wall cause your partner son* trouble. 
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At the Western Snow Conference meeting in Portland during April 22, 
1947, greetings to the gathering were brought from the Eastern Snow Conference 
by Mr. H. B. Kinnison, District Engineer, U.5.G.S., of Boston, Massachusetts 
and from the Central Snow Conference by Mr. M. W. Kyler, /ice President and 
General Manager s Wisconsin Valley Improvement Company, of ftausau, Wisconsin, 

as follows: 


Mr. Kinnison: 

Mr. Chairman and Members of the Western Snow Conference: 


It is with a great deal of pleasure that I have been accorded this 
opportunity of expressing to you the greetings of President oargent and the 
numbers of the Eastern Snow Conference. President oargent greatly regretted 
his inability to attend this conference in person. I wish to add my special 
thanks for your cordial invitation to attend your meeting and my hope that 
you will be represented at our scheduled meeting to oe held some pxace in 

New England next February. 


The Eastern Snow Conference is a young organization having been 
organized about 1938. No meetings were held during the way, but according 
to the records, this country’s first systematic snow- surveys were started 
in Maine about 25 years ago. Large storage reservoirs have been developed 
on the headwaters of several of the larger rivers in Maine and the water 
stored in these reservoirs is released during low river flow to operate the 

many industries on the lower river. 

Many of the industries in New England are among the oldest in the 
U. 3.. if not in the world. It is claimed that Lowell, Mass., on the Mer¬ 
rimack River, is the oldest industrial city in the U. 3. and about as old 
as any in the world. It is also claimed that before the depression, the 
cotton mills located on the Merrimack River at Manchester, N. H. were the 

largest in the world. 


In order that the reservoirs could be operated correctly, it was 
found desirable to know the water content of the snc. lying in the drainage 
basins above the large reservoirs. This work has progressed through the years 
until now the drainage basins are fairly thoroughly covered each "inter by 
snov. surveys. Likely the most important storage reservoir in New Hampshire 
is Lake Winnipesaukee located near the headwaters of the Merrimack River. 
Originally a natural lake, it was early raised by a dam and discharge con¬ 
trolled by c a tes. However, it is in the heart of a summer vacation area 
the lake stores have become highly developed. By court decree the regulaUon 
of the lake has been limited to draft of 44 inches although the outlet channel 
is sufficiently deep to lower the lake 10 feet. Before the storage is entirely 
drawn in the lltc winter, it is highly desirable to know the quantity of water 
stored in the snow on the drainage basin. Although the drainage erects 
560 square miles, a thorough snow survey is made by visiting the seven s 
courses every tm weeks unt il the snow Is largely melted. The courses usually 
car all be visited in one day by automobile as they have been laid out near 
the highways which crisscross the basin. The highways are kept free of snc 
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t. Touch out the Winter season. The highest snow course in the Merrimack 

the SUffir ‘ 1 lt of Canrion fountain in the White .Mountains in N. H. 

-his station is easily reached throughout the winter by means of the aerial 
tranway operated throughout the winter for the P ur r ose of carrying Skiers 
doout <.,000 feet up the mountain to the ski trails. 

xn order to assist the Power Company in the operation nf the 
storage to Lake Winnipesaukee, the Boston Office has JS ye^ p«dLtions 

H the contrlbuti '* area for the months of ££ch“tartl 
ana • lnas has been done on the fir«*+ nf f t * 

Oar prediction is based on the v^lL pfwaLr inM h 7e ?f 51 " CC 1942 ‘ 

liarch excluding the lake area and tT! !. . ^ Sno " the first ° r 

.ill occur during the three-month period o^°D«Sict-° rMl preci P itation 

about to the same extent that the precipitation f^^»° nS ^ f err ° r 

normal. In the scrir^ of 1941 F1 ^ lon ior the period departs from 

c spiing 01 i?4i before we started our 

ervoirs were drawn the usu^l snmmt 0Ur P reaictl cns, all res- 

However, practically no precipitation occurred Jrlfthelirst TT^ 

resericiri b llT^VrLT.l T ^’^tS 

due to deficiency in rainfall. 6 n ° r ‘ east rerr,a ^- n ed half empty 

The worK of obtaining snow survevc; u ^ u » 
as it is conducted in northeastern u , g ' ly C00 P era tive effort 

^an.v years ago by private or^Lati^nJ* l ^ ±ar ^ Elated 

izations have extended their "work and have^eenoin-rh ye tT S> th6S6 ° rgan “ 
and by several governmental a^ncies including 1 " ed by other organizations 
Army and the U. S. Geologically vlT ^ t C ° rpS ° f En ^ ine ers, U. S. 
work over the area in which they are'nart.in f ri ^ at f organization conducts the 
uncovered by these organization^ has Zle ^ berested - The ^a left 

governmental organizations, prir.cipally thTu wi®?” 5UI T eyed by the 

three Survey offices located at Au^+n „ . U# 1 ° €ol °gi c al Survey. The 

ccli^t a n available data from all agencies^?, th V ' &35 ' ^ Alban - V » N. Y 
and publish them monthly in snow S urvJy ' bSLlV s districts 

all data are compiled bv the We=tv- 0 ^ d“ et ins. At the close of the season 
meteorological Report. ~ c -ureau and published in a yearly Hydro- 

basis th^is^Sk^ ^r^st^Ld'T h s ,“ ndU ° ted on a different 

^ from this meeting 50n e o? 1?! f reatly “‘nested in lea”. 

rl- «2ws?rj£sf2 £ 

Mr» Kyler: 


gentlemen and Members of the Western Sno» Conferenc. 

"ay to convey a TOssaee^of^reet^Tr 1 of Pbeasure that I have 
w0nferer.ee. “ ^ Prom the Central to the Wt 


a long 
Snow 
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The Central Snow Conference had its origin in Detroit during the 
year 1940. The organizational meeting in Detroit was called by ve ? y 
prominent men with whom you are all acquainted, Lrail Hathaway an rri 
Bernard. At this meeting one of the cleverest pieces of railroading was 
accomplished. I suddenly found myself chairman of the conference, wit - 
out the slightest knowledge of what was expected of me. However, with the 
help of W. U, Garstka, who is now a valuable member of your group, } 

success f ul conference was held at East Lansing, Michigan, on Decern er 
tnd 12 *1941. Because of his knowledge of the subject, his various contacts, 

Ss efforts and inexhaustible enerey, Walter Garstka »as an able 

and successful secretary. 

Since that first conference it has been impractical to hold meet- 
ings because of travel restrictions, laok of hotel acco-odat-ions and various 

other reasons. At the present time ground work is being laid for a conference 
this caning winter. 

Nevertheless the work has been carried on i. ir immediate are<u 
and private j^stry pooled U»ir tots to VaHsy e HyLlogic 

^formation is Zl" 

zation is under the chairmanship of f“®J: cted on hydrol ogic phenomena 

Y;isconsin. This group oi men stu y _ e amounts of data and then 

and apply their findings. They oo not collect vasWmounts^ ^ ^ has 

bury it in archives as is so ofte ♦ nn nation wide. However fine 

been so satisfactory M problems confronting us may be, there 

the academic analysis of the numerous prooie 

must be a practical application as well. The two go nan 

All three conferences, Eastern, We sbern -nd Central^ are^ ^ experts 

contributions to our national wel are^an sa , f ! elds of snow< Therefore any 
that our next war will probably be f ou f . ^ the case 0 f another 

additional knowledge of snw will enha research will be necessary 

conflict. This being the case a large \ n of the kindred 

subjects'! 
welfare. 

We possess here In the United States the finest trainees intte 

world. If «e spent for research one ” ne '.^derably more'of her secrets, 
for war, Mother Nature would soon yield considerably more 

It is my belief that industry should cPPn°Priste more fcndsjor 
research, not only to benefit its private treasuries, but for F 
welfare. * 
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Two wars in a period of twenty-five years have robbed foreign 
coimtnes of their young composers and writers as well as their embryonic 
scientists. *11 >,f us ought to encourage the establishment of more hydro- 

necessar^abi li tr enC H ° Urage an f of our returning veterans who possess 
ssory abilities and interest to make hydrology their life work 

* # V 



V. L. Mosher, <Vater Rights Branch, Victoria, B. C, 


r ki ^uch can be gained by a close inspection of larre scale mans 

r*** ? the ss ^™ 

and stm the Locater^can pres^r« th^Srnayl 0 ^!? fT'* "" ^ 
winter work. However, there comes a point in f f f t S ° necessai 7 for 

able, so some fine morning, bright and earlv the^ f ion where a hike is inevit- 

of bed, grab an early breakfast and be eone!’ f 8 ® dS - J Tf 0Ut 

■wst trying, many Locaters never cuite recovering t tn 5 ls ll ? e 

on to a cold floor. In all fairre CC •* *. fr ° n ‘ the sllock of Jumping 

quite a shock-tT e suddeL le?t ai ”“1? stated that bed also gets 
sleeping toeethe- • laft . alone “ the middle of the night, after 

down entirely, 10 mri '’" cases the cause of beds breaking 

over, and T, a^e^lH? ^ 1 “ deCld ' d UP ° n ’ With br6aWaSt 

tS?i.'!rjr ur is " e11 prepared for the 


fmftPa f . If tf » area is well populated 
(more than one person per thousand miles) 

e 1 xisV°°?h f<>5S1 r bllity that a fe " trai l= 

Cones ink - ThlS 01 °° UrSe is " here the ”ap 
by the^nd'it^~ ee " erally Sh °" ln * tralls used 

C-ter f f ySOne yeirs - AH the Lo- 

oa neeas to do is keep away from trails 

««s aTleat’ “ nCl PiCk “ easier route - It 

of a broken leg! travel and the ohance 

tbe. r ea, IL^TtZ^ Vr^' 

youai 5^,^*?. sldeKalks 

hint t /> 7 a. wooas * At this point a 

in order. Be^^^c^J 8 “ij 11 1 b e 

P 22 ^e^sH b £v F 

stiff 6 nec^caused bv^ookS pPSS ) blli ty C of 0 a 

SSTIt t “ rtalnl y te big f men- they 6 "' 

2 ® it least twelve feet off + ^ 

011 the ground and 


Boit J tell you-, 
Ai~cK says it's 
Stt-U not huah- 
enougK- [ 
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never need to brush out trails—just step ever t:.e underfcrut: 1 


After many hours of crashing through the brusf , and ten spiUs 
later, the Snow Course Locator finally arrives at the proposed location. 
Four times out of five the course he so painstakingly picked from the cap 
is not suitable. This fact alone breaks many xen—they return to the 
cities, marry, and have many children, and 
spend the rest of their liver cooped up 
in a stuffy office trying to forget the 
beauties of nature. They also DRINK! 


The more philosophical Locater, 
however, takes it in his stride, sheas a 
few tears, wipes off the mosquitoes, and 
tries again. 

Finally a suitable location is 
found which meets ail the requirements set 
out by experts—good exposure, rood cover, 
not too low, not too inaccessible, etc. 

These locations are usually 
guarded jealously by grizzlies, who seem 
to resent the intrusion of civilization, 
and in their animal fury turn to the attack. 
Uany Locators have found the test defence 
against an attack like t K is is a sturdy 
Pine tree, the higher the tetter. At 
least a person has time to have a quiet 
smoke, and to meditate cn the evils of 
the cities. In time the bear generally 
decides there’s an easier war to cet a 
dinner, ana ambles off up the trail, th ; ^ 
ending another pleasant nature study. 


My God, 
there's a pa#e 
miss\.rig°r 



With the bear gore the course 

can then be staked, referenced and surveyed, and me Locater cm ca-i. the 
trip a success. 


3y the time the last stake is staked, it invariably oegins to 
rain, thus nature si.cwers blessings on the Locater by supplying him with a 
ready made coding system for .“.is tiring ret-JT; 

The cay' encs. Once again the Locater tar:es out his maps, ic-r yet 
another, ana another location must be found. 


■"rulv. this or.ow Surveving is only fitted for xer. witn vis:or. 
"GO YE UK TO .ALL THE WORLD AND LOCATE L4AKY COURSES." 









V 


,. u * he ? ™ face tious mood, Mr. Mosher penned off the above he did not 

resize how closely his last two lines applied to "the father of snow survevs " 
Dr. J. £. Church of the University of Nevada. surveys, 

r r •? 2sr r «o~*^v Chirch 

L^dfi 1 £ ^oVt h h«T Una requested that he core to South 

his letters? 5 " lPUVe ° f 0d,rSse7 are the foll »»in6 «cerpts taken from 
New Delhi, March 22. 

7sTaS 0 rMe e ££ L'ot^^ t0 , t&ke the trail f ° r two ffl -ths. 
feet above the rreat Kos^D^^vti T Start SUrV6yS 17,000 
Haven't had the pony teste^et. Pr6SSUre 13 ^ 129 - l/2 * 

3 T le at least - Punjab 

snow and water. The older mn are^Uc^/th^ ^ gr63t fUtUre ° f 
for they must soon carry on." P ^ the youn - men ^ charge 

Calcutta, March 28. 

Z™: t ir stopf * d here "p-x 0 - 

U> 10 to Darjeeling tomo™,^?l\ ^ persons more - So ”ort of 

tiny Sikkim that rises f ro n s ooo r'^'t t" « Cantok > th « Capitol of 
at 13,000 feet." • ,00 ° feet 10 2i - 00 ° feet. 3no» expected 

rar.toK, SiKKim, April 24. 


are leaving SikkLm tomorrow for Neoal ha 
anywhere." e pal. Can now ride a horse 


Darjeeling, India, May 2. 


The Himalaya is another Bi^ Smoky excprt t • 

*ore precipitous. Have novTriX S? p ? 1 tMes taller » Vaa ter and 
the trails of the HimalaJL ?„? ?.? 1 ?° “ les “ the saddle over 

Wtem. The base camp has be?n bedlt?"tL‘ developin 6 * en°» survey 

a),an "V- Our technical group 1 ? Is f 3 * 3 ' the Himal- 

e wup is ndong on ponies." 

▼ . 1 m 


New Delhi, India, May 27. 


climb any ^ t^t'th?^??^^ c 1 )!? ^ 0 " “ trails - 
86 d6p ° t3 *• - -t Of rihts Mutt 
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New Delhi, India, June 20. 

"Have been delayed by writing a detailed report on the Himalayan 
Snow Survey. We are now trying to get reservations to Cairo, 
Algiers, Casa Blanca, Dakar, Rio, Buenos Aires. I am trying to 
return from Santiago, Chile along the Pacific coast to San Fran¬ 
cisco, Reno. I am glad that it will be winter in Argentina." 

New Delhi, India, July 5. 

«My report on the Himalaya snow has now reached book size and will 
be printed here. Finally I have obtained reservation on the French 
Airline leaving Calcutta for Buenos Aires July 23 ." 


Mendoza, Argentina, August 8. 


"I air ol anning a Federal Cooperative Snow Survey and trying to 
adapt ‘snow surveying to their scant precipitation in the Andes. 
Yesterday we flew over them and the Army is taking our party daily 
u'- the various rivers. It is winter here. The sun is in the north 
but Mendoza is a "little California," grapes, pears, palms, sugar 

cane." 


Mendoza, Argentina, August 28. 

"The Andes are treeless and barren and the snow is thin and wind¬ 
blown. Yet two large projects are maintained from the streams. 

Thev are much like Fallon but the cities are large.. I have pro¬ 
posed snow survey courses on the Chile side to predict the per¬ 
centage on the Argentina side, but must cruise over Chile, to see 
if there are forests there to provide sheltered spots or 3now 
survey' courses. This will mean, an International snow survey system 
Since forests and snow increase toward the south, I want 0 go 0 

Patagonia." 


-We shall first go southwest to the skifields and nationalpart °f 
Argentina and probaoly to the btralts of Magellan. P 

to fly along the crest northward to San Juan, really over t .e 
four crests looking for snow. Last week we saw Acancagua [22^ 

feet)." 


Buenos Aires, Argentina, September 22. 

"The Argentinians have been splendid and are eager to have a 
water forecast system fully organized. We are analyzing tne Andes 
streams from Bolivia to Fuego with two other ranges added y ‘ • 

In October the Marine takes us to Tierra del Fuego and Cape Horn. ^ 
Later we fly to Chile planning an International Snow Survey System. 
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Grande 








' „ ‘ If" tl " 3 ^Ser than Tahoe for po„er - and 

V .t° w ® *“*» Hown over some of the wildest snow and 

glacier covered mountains I have ever seen. The pilots said ^hat 
our plane .as the first to fly the Andes fn> 0 end to end I ^d 

" ™ ^ a" DKMber tat ' aCh 1160 i-'tl- Ar- 

’ l0rMi "" U *“ and report should b. 


^111 i be Hom by Chriatnas?" 



Lot 


f , f frlrl * !«**•• the neltliv; sno. 
lo a..U the streais that into rivers * 

o. *o can fathon Kature’s nyrtic code 

n!L**e d ' h * r " U ' tU *e tehold 
1 \ ,Ur * ruahinr ocean bent 

th * in restless discontent 

*f sno * " iu > "inter* s cli™ 
endaess cycles since the da«n of tis*? 


i^alph Par shall 


I m 1 * haV * ,T0Ur :aa5ter, « touch 

I r.ever .ill amount to much 

I cannot rhy« f I car.not pun 

And yet I have a lot of fur.. 


Anonynioua 



f o«try ia 
A * iresore bit 
'j «*tin^ worse 
■ “ v «ry-verse 

T 11 tht fir.it 
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Mr. John W. Haw, Director, Department of Agricultural Development, 
Northern Pacific Railway Company presented the following paper at the 
Portland meeting of the Western Snow Conference: 

FUTURE WESTERN DEVELOPMENT DEPENDS ON CONTROL AND USE OF STREAM FLOW 

# 

If the potentialities of the western states ever are completely 
exploited—if their land, timber and mineral resources finally are to be 
capitalized fully for the welfare and prosperity of this country—it w i 
be as a result of complete control, and use for thehighest purpose, of 
the waters of western streams. Water is now the principal limiting factor 
in slowing down industrial and agricultural development. Finally it wiU 
be absolutely controlling. Every drop that fal.s, regaroless of for;n » 
be held, hoarded, and harnessed to many jobs before it is allowed to escape 
t0 the sea. I do not know of any western group unwilling to make this the 
paramount 3 goal in longtime planning. In no other way can the western states 
fulfill their ultimate national destiny. 

The responsibilities of these in attendance at this convention are 
of primary importance in this connection. To you we look to preserve a con¬ 
dition on the watersheds which will result in retention of precipitation, 
toyou we look lor the records data essential to the wise locaUon and 
sound design of the structures which harness the streams. To you 
look for the forecasts which control the releases from storage 
and to gauge how much and when users may make tteir demands upon a 
ditywhich finally never will go around—water. Tlie spotilg . 

slowly vour way. Still, I fancy you do not as yet fully appreciate t 
intensity with which it will be focused on you or on those " h ° ; 

Responsibilities 25 or 50 years hence. When the ic- 

supremely important to some irrigated acre, some machine powere 
ttJTsLe person who wants a drink or a bath, then, and th« only, «iU 
there be a full recognition of the importance of the role you play • 

western scheme of things. 

There are as you know, five stream basins in the western states 
in which th^problem o/capture’and use 

and Missouri in the northwestern states md the Rio Oran.M, » , 

rivers of central California in the southwestern states. The dg 
portance attached to complete captureand use w ^ scramble for 

Ithe 5 ‘coTu^i"r^ual hat recently witness- 

SaSsrr, 

from its mouth near Astoria through a pipe line down 

It happens that the company I represent and i^^sidiarres, the 
S.P.ftS. and the C.B.A have a raun ^ the Columbia< The 

these major western streama, “^nd its tributaries the Big Horn 

acquaintanceship with one, the Missouri . , t j n any 

and quiet, alongside these two streams since 1880. Ihey are g 
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broken broncho/the ^l^bia a^l iablT^ibst^tila 7 U *£ r ? dictaM *, un " 

f ^ l°S 0 Tl^Z 

nected and we have " hich *>« ara ^on- 

add that we are anxiously waita u ny occasl °ns. May I 

give full and accurate information on the wS* releases not only will 
on every mountain course but thp h u er reserves in the snow pack 
information on *en° S’ho» W aJd ^^•^ U .,° a ",, Cal * ndar the "ith 
streams on „tose bai<s »e live one , ha e h „ the , f a re to be in the 

it will perplex yon for manj yearl to cose 3 t0 “« hy '' 1 ^cy 

to work i^SrioreTa^t^g^rt^ “ Put them 

There was a time, not too lone aeo & whpn n ^ industrial machinery, 
might some day be powered by electriVit?r 1 was tacu g ht that out trains 

before the Diesel electrlo lociLtlve tha "- But thst 

railroads are beine violated bv m i f day electri ii e d sections of soras 
their readily accessible ^ Unes teTL“n °? r th “ '' ithout ta PP in S 
modernize existing rail electrification^ anses to rebuild and" 
is very apt to be, first cost and mSteSnc^•H° 0mP a et f ly > the Vision 

qi nuTno^i 6 ? 10 f leSels - At NortW 8St eleCtrt - 

quently not interested in the ^enpr-HVn J T ™ est rai1 lines are conse- 
means of moving trains. That, however i<» a u J ldant > low cost power as a 
prehend the implications trafficwise of Sri f-° T w do «* fuUy com- 
production. It is largely on thp HiHih S^tion development and power 
suiting therefrom that the northL^ f of avenue frei^t direct^ S- 
their hopes for future solvency Asq^* rai ? scont,i P enta l carriers stake 
existing volume of traffic in this areaS? ^ c J’® asin S incursions into the 

SntT Carr . iers > that ^ch could be held to 6 r^il S h b ^ diZed ai^, Water and 
^ent to maintain existing rail lines as Srr^/S 1 haul WOuld be insuffic- 

not without what would appear to I.p a h p ° rfltable ®nterprises, at least 

en “ eh t0 — that 

ure P r °stable operation. 

dictates onr’tate^st^.^enL" 611 35 ^'^Sbted selfishness which 

«r«Sa."£ z paui s^ he s devei “-5 

_i* But- what bothers mp an^ *ii 

that Tt 1 !^ iS the ap f roach «hich W ie of^he^t th ® m&il1 the ® of m y 

the ^^P^^P^qruess^which^wil^'put^^l^^^^PP^b^^^iUnds^to 88 

— it 
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estimates are arresting^ “^^^“budget balancing a representatives of 
quite obviously not to be had trm ttabudget^ ^ ^ 

a tax conscious public w ~J;hou *; . , expect it to be otherwise. 

scrutiny of every item. f Nugatory job to marshal, arrange and pub- 

Tt does make it our immediate obligatory joo w - 

Heir, a clear justification of the funds requested. 

Let me refresh your memory with a f ^ ‘ T ° d ° * 8 £$oo! 

job on the Colorado, 5 ecreUry trug noji^says i the Columbia’released 

mors than has already been spent, xn — . * d is 45 too,000,000. c °n- 

recently the sub estimated as stl for the Missouri was estimated in 

sumation of the M n t Jrg-bareau the h aBDUnt already spent 

at Fort Peck end for canalization and etlimates have proven 

We may as well be realistic and e f" lt ^‘“‘ “^ retore it would be smart 
serious underestimates in t<» pasc ^ sJjnilarly in error. On 

to proceed on the basis t »t “..ose reco]]JEanding that the federal govern- 

these three streams we are, , 687,000, which in turn means an 

ment invest the tidy little sum 01 IV ^ in the country, 

extraction oi abou. |.5 -rom / ’ ^ ^ ^ fortunately, it is 

0Ur /“lut fO U^V^Uld in the ri^t placefto the ri^t people. We are 
juat*naturally running low on water to prime the pump. 

in the February 22 nd Issue of the ^aturdai( 

article by Edward Churchill i- en^i ' ^ lt you shruld. It merits a 

wore on the Colorado?” If jou^have r. ^ ai J^ n refers to the Colorado 
place on your list* of ■ ^ . _t knifine its way from Colorado to 

as a "muddy, turbulent, ^els it as "The Lifeline of the 

the Gulf of California and fitt g y familiar vdth the river and the 

southwest.” He quotes an ^ part icularly significant to the 

economy of the South-west. The statement P 

subject of this paper. 

■Within the foreseeable future industrial and 
agricultural ex^nsion and jrm “ Col ^ 

rado^ ed The°country fed b, its lower reaches has no 
other supply to which it can turn. 

He apparently had not thought ^^ ^^^^made^ with certain 
California. This utemmit mi?bt a l3 ^P the and semL - 

qualifications, of the other great scree. 

arid *V6st* 

Now, referring back to the need for^rsh^l^g, 
pubUcizing the justification for federal deavor l0 state a few of 

for the balance of judgment, be persuasive in 

£ rj2aUr“Song™as of (he proposed plans f<r these rivers. 
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FIRST: They are self-liquidating except as to allocations of 
cost for such historically nonreimbursable public purposes as flood control, 
navigation, fish and wild life propagation, and abatement of salinity and 

rti-ff* ^y e purposely omitted from this list recreational benefits. It 
is difficult to assert that the general American public should at great 

cost provide recreational facilities, local in use, to a country originally 

“ y nature with yealth of just such facilities. Such claS 

, y opinion, a weak link in the chain of argument. Although by tor- 
tured reasoning it might be included. I believe it renders ou^ case v^er- 

spirituai and aesthetic values of „ati„„a( si^SSLe " StteL ’ 

disca^ded P ^en S thmeh e fr i* 3 Sr ° UP th333 “ tan 8 ibl « benefits should be 
lovens and the" tTtrT^ 

f3Ct ° rS “ ° rder t0 «“• costs to a po^ 
can amortize ^e “aS'er "S COnSU " er ° f P °’ Br 

are made for other provable naUonal w”sf ’ Pr0PCT aUo * an «» 
it beoomes^cessS fiTo^teSTf iS P resor ibe1 b 7 law, 

public benefits, such aUocaHons ^U^Tsutelub^orc^ 0 " 3 ‘“r 8 ^ 31 

accurate evaluation Tt k - u scept,ioie of clear proof and 

that they are of ^2 mSic v^STnd" r ‘ ,*!* * b f efits Clearl y 

U- ith a saTprSafeitSf ht^ott'h^b^ 

easily possible to dissipate the pubSc good^in h regl ° n# Xt ia 

over the past 45 years for arid lLd^ reclaraati^a^? 1111 UP S ° as f iduously 
generation of hydroelectric Dower hv . n 1 , tl0 " and ncre recently for 

functions performed by multiple purpose projefts. 6 ° f 

increasingly^costly^t^recent *1* hUSe, expensive affairs made 

depart from the level of JLer rates and f™*™?** 1 appear re Octant to 
which had taken shape in the prewar ySs S? 1 ® ***** right ass0 ssraents 
that we are not dealing in thinlv^nl ^ day no 0116 is abl ® to argue 

country*s fiscal affairs contend that^uch riinT 3 * M0St Students °t this 
dim future, although they differ as to the Hp n ion must continue into the 
enormous national debt and live untrn g ®yifwe are to servioe the 
world power, if this be so are Se not h responsibi ^ it fes as the dorainent 
hat prewar rates are the limit which can be^^ 631 !^ 0 “ contend ing 
power and irrigation water? Primiilvlt Jl f^f es3ed gainst the user of 
tw 6 ? ln a frantic attempt to draw in and i ^ Ls contention which has re- 
that have the color of nonreimbursable the pr °j ect benefits 

draft'the^reportshhave^been^forced'to dra 3 h X °^] 1 ^ h ^ eVp ^^®® bsIbb °®e e who 0 

c“ “cf 8 have ^ 3ii ^< 

this western country^ird^blSo^necr jUSt 33id * U1 be “Popular In 
one to state, as It were, "the facts of l ° T •«— 

regarding the future financing 
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i trvasurv. As a friend of ocfch irriga- 

tir- “■ “ “ 1 

duty, albeit a disagreeable one. 

h fn risk the condemnation of many 
in this connection I P/^^he refent upsurge in industrial 
Of my western friends by asserting t ha _ , hoUy , and perhaps not in¬ 
growth in the West Coast area is “Mainly ™ ^ is not to say that 

r*fnntlv the result of low cost . indeed even ccntrollingj in 

available’electric power was not IM us tries during the war 

the location in this western area of Parker and Davis 

s AvaUable power from Coulee, Boonevili , th2m ^ faTor of 

dSs was the weight in the scal " s ‘^.‘“nt'coast. That power rates -ere 
larue scale industry development on * „ point is thst the exact 

»st attractively «“ S -P ect that thiS e,e " 

level of rates was not controlling 

more true in the future. to beUeve that there 

My experience with ind,Iat ![ y b aC0 ^ y ed a and calculated in arriving 
is a longV^ffactor; £* ind.tries 1.-^ 

at a decision as^ QWn sCO j>e card of weights ^o to the ccn suKiers 

Each industry -as nroximity to raw materials ar ^ , finished 

factors. To many i ^ t Transportation charges o finish- 

who buy the finished proau it is flage scales, for aa o ^ ^ 

supply would rate even more c«tro^ ^ the attitude of local go er 

X mention the importance 01 

ment in labor disputes. at 

I do not intend here to a f a e £\rfet“ view the er*i« 

either low or comparrtive^ reaS ^ ro l , aspect that what »» an 

picture in true Wtfg-'J, ^ hae beco» a «rfable ^ 

SL inivSils and groups sseking to induce undue 

xOCsti^H© • a, ^nns" of f'hxs 

For-emphasis, 1 «i* ^ a^TfconSdence and the good-_ 

discussion. ^ l t ^presented by Congress, favoring 

trol and use projects. The strong , or ^ ^ ge t he 

their authorization is that they^ ^ features interest is return # ^ 

as to capital cost _ interest which it in tu*rnecessary 

Federal treasury to offse validate this claim it mj Uon water 

—^ r,s tB 0 r^dS^ortres^ ? 

^■eo°t r s a. 6 a** nati onal^investsent W 

projects ao Con£ress ional refusal to carry 10 
streafccntrol r«rtl.r must be apparent. 
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between Sut'coi^ttefTt £ “ P by the present ™Passe 

the Bureau of Redaction wUh reLct u JSS! Ap P r ?P r j ati °" a Committee and 
fiscal year. respect to funds required in the 1947 -I 948 

strongest arguments for defense is n ° w one of the 

given sufficient emphasis heretofore Tn f pr °" |ec ^ 3 * *t has not been 
While zealous regarding the provision ’ " dlitar l and naval men, 

ed men and fortifications, fail to h» • lpS an<1 “Presents of war, train¬ 
ing and knitting together this nation -0 ^“?^ ** the need for rt™dgthen- 

baok up our fighting forces I re 0a u \h™ eCOn °” y S<> neCessa ^ ‘ a 

argument was presented in the early 30-s ?“ P ! raga " ant iaunohed when this 
the grounds for this contention. I L, t J 1^1 some P art “ formulating 
expenditures on public works finally dree ld mst " eak Proposals for 

Such ProaentaUo^as fhir V" ” ational dafca ^ angle! 

ed thlt ‘IT stren glhen the case for racial* p! 6 ’ Cons , idered to weaken 
ed that the great potential threat to w ^ tlon Proposals. It was consider 
prior to World War IT an ^ t uT 1 t orld P 63 ^ was Germanv a «» .. . nsia#lv 

the Atlantic Ocea" S from ! Z™’ f “ CMa - ^e’flh! 8 *t° 

e affected lightly if at ^ bj ^Twlr. ** ^ a hlnt «land to 

“ - —f - the 

military and naval sm • -i. ^ Mississippi. Even in ^ 1 ^ resen ^> so 

expeditious proL!tion' ,1 !? llfted aftd r VE da;! 0 !l he p la f." ar "hen 

space of a few months. B eT aJ ”°f C0, "P la tely bo^d dl‘! ha ' fest - 

industry^i *i ji * v* f36cau.se of A“f* *i n ^n tne 

Jaoan 1 s surrpnHoy + some Knowledge whai t , \ ^tions and port 

that only lit *)“! traascont inent al rail l“ l e “ J ,„ that at «• ti. of 

long, heartbreaking delays could !il t J T " lth traffll! 

are to b ^ af «® western ec • “ aU ’ 

ly at out Wes1 7 cSst" ar Th ith * C ° Untr) ' "hoseTt^ciTSlfb lf ’ ,e 

tion facilities in thi The growth of industry, aericn^f 1 b launch ed direct- 

haps armed for imJLtTat^at? tto 

country Jfinfj * the s,mrt Planners of the f„*„- 

prosperity i„ the interval. 11 0,131 “udomic balln^eT 1"!! f ^ ls Tast 
so » the industrial ^ e ^ ween wars. Thev Hpd SSe ntial to sound 

"heat economy!!' C ° nM * of the East, the c! ! " M 1 ^Heve nZ 

economy a ‘ a ‘ aa -'ttaCS re°s°S ° f *f S 

US ^ “ " 0t -Habl!S;! e d :^«ve 
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reasons wh, these unbalanced and highly specialised types of regicnal economy 
"Jnot in the national interest-»hy they lead to violent swings of prosper- 
tw ™d depression, to lack of full and satisfactory employment conditions 

E SurnStent political 

come to the conclusion ^ hg graphically separated regions of 

this country to maintain a balance bet *“ a ^able employment base 
capitalise fully all the existing P?«^ilites for a stable^ p^y^ ^ 

for the country's expanding population. ael/krit together with 

tiai for defense in time of^war that the ^ ed easily and rende red , 

defensivel^impotent 0 !^oiu^great geographical regions are highly fnterdepen- 
dent a 

t this ruestion to vou. How can we convince the great popu- 

1 pose this ]U y self-sufficient regional areas 

lation --%° f How e cfn :r he^hlffu^ds derived from taxes which 

?”v"li pay hou^S Z used to capture and put to wo* our rivers upon 

■wMch tTJea/a sound, self-reliant western economy? 

THIRD, and last, may Inf fibre supplies 

neither regionally nor na.iona]^ ^ p03sibilitl es. If this is 

"t f stald T S°neUiL argument with the public and with Congress. 

At the moment we live in toe “^oritiefcliffefas'fo'wbether ^ ? 

or more accurately a starv.ru ,or _ Millions of people were in 194-6 
million or 500 million of the earth* .^bi11 lon^c ^^ rdllion is con - 

actually dying of starvation. Cert- c ma ^ utrit i 0 n as to retard 
servative as to the number subjected to such ^ figupe at 2 / 3 of the 

normal growth ana development. ^ ^ t itio £ai handicap. It is a recognixed 

earth’s population as sufferi ^ that grov)t h in population takes place 

fact among students of world uOf act is not well known that '^ orld 

up to the lin’d-1 of the food supply. “ ijmedia tely preceding World 

II. The increase in world J a „d II. Throughout 

1?40 may well have set ^oOTutti-on on the food supply has been one of the 
all history, pressure of population on 

great underlying causes of war. 

So it will continue to be 

accustomed to thinking of RuSS ^ a fp vel y undeveloped areas give rise to the 
huge size and expanses oi com P’ ^ ^ developed. This is 

V^W that its agricultural resources are only^n ^ ^ ^ or 

far from the fact. Much of Russia sar ^ Russian population 

with soils too thin to as conpnred to 154,000 000 

is increasing rapidly# I ri ^ « births over deaths per thousand 

£ 1920. At present its yearly excess of b ^ lbs or ^ r exceeded only by Formosa, 

18.6—the fourth highes o y . nane d This increase may be compare 
Mexico, and Puerto Rico in he ord r named ^ ^ infor^tion is 

with a 6.J rate in the United States, tven 





$ 


ourtain '' that starvation has exacted a 
heavy toll in parts of Russia during the past winter. Somethinr of the 

worlo struggle for adequate food supplies is indicated by the fact that China 

now irrigates one-half and India one-fourth of all cropped 2nd (tae-foStf 

° , t fj e , A 0 f ld s P eo Ple not only live on irrigated land but are both fed and 

population has increased 30 niilli * ,. P^* ese lands. India’s 

famine the country is" P'k ^ yearS 3nd to " ard °" 

p 5 is aesperately striving to bring more acres under water. 

of endeavoring ^? 0Se ° f “ dicati '>8 the wisdom 

pull of self-sufScv or^e^n * St f t6S 3 5itUaUon for the lo "g 
In the March issue of "population ^iTe'S 

between nuISrT^LtS^^es^fJ: 

Shere r there 1 i3’ a r d f 6rS ° n M Ubertjr iS a " atta “ ab ls ibsS' 6 

mere there is an unfavorable relationship between these far 

expect poverty ’ sociai —' a e tU h :rof ac - 

t 

« 

by the huje e^rJ^ffo^L 3 .;': 1 ?! f ““"« sa ^ity and c^nlacency 
»ar and the c^rent dL=“f ^^ ^ tha lata 
tion is partially due to favorable weatheT ^ ^ surpluses. This situa- 
outbreaks, with result^t phenomenal cro^s oTwJfat ^'c™ f lant 

products. In 1946 tSy ^eded^y^^^^joj”^^ of agricultural 

is that i/nmediately before the war the t ^ • 9--9-1,30. The blunt fact 
exceeded our exports. In 1946 apricHt, ° W a ^ ricult ural imports 

billions while agricuit^al^export^were 1 ^^ ^illionst^ ^ ^ 

our domestic ^“^ 17 °^!'^ SthS If overtakes 

takes aggregate supply and we are forced t/hi^ aK f re . gate c ™sumption over- 
a world where malnutrition and starvSl !- 6a “ 3t other c <>™tries in • 

prtce may we be forced to P raae "‘ tlr«t, what 

our relationship with other more oriticallv Z adverse af ^cts upon 
you a closer study of what, f or want of “ft " eedfal nat ions? I conmend to 
lation dynamics as related to supplies of Z Z* Zf' my be called Pbpu- 
lncreasing population and we hope-highe^ standee of 2 ^/ "° rld ° f 

Dnited StfSs"LS°t"h»° C ?o t d he"weste t r h n iS Un”ed1tfu“. the Stand P oll ' t the 

21 yearsSi 7 ^* 20 1520 i to*v. 

Census, at i s 142,656,000, an Sc^sHf L the Bureau ° r the 

moo^oo; sf be T e " w^^uSt 0 

terval of 6 years and , Z^ZXZl’ ™ ^ ^ 

y 5 population increased 10 , 986,725 
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or two million more than in the preceding 10-year interval. Even more arrest¬ 
ing is the population increase of 1 , 225,000 in the 5-raonth interval between 
August 1, 1946 and January 1, 1947. 

This phenomenal upsurge in population since 1940 and which at least 
momentarily appears to be gaining momentum may be, no doubt is, capable of 
several explanations all of which fortify the belief that it is transitory. 
Just how transitory it is, no one can positively say. In my view it depends 
to a major extent on continued full employment at good wages. I have yet 
to talk to a young couple who would not like to have a family of three or 
four children if they could afford it and if domestic help were procurable. 

But be that as it may, there still remain the far reaching implications of 
an infusion of eleven million more people into this nation’s population 
bloodstream in the space of the past 6 years and 9 months, a major world war 
and increasing automobile fatalities notwithstanding. I direct your attention 
to the fact that statistically it requires about 2^ cropped acres per capita 
to supply food and fibre requirements at present levels of consumption in 
this country. 

Turning new to population shifts of important concern regionally 
within this country. In the eleven western stdtes which begin on the east 
with Montana, Wyoming, Colorado, and New Mexico, the census estimate of 
January 1, 1947, shows these states with a population of 17,656,000 as 
compared to 13,824,000 in 1940—a gain of 3,832,000 or 27% in seven years. 

This gain for the West should be contrasted with a gain of 7.3 i for 

the whole country or nearly four times as great. Stated another way 
these states now contain 12.5?. of the entire population instead of lOf, 

in 1940. 


The story in the three Pacific coast states is even more arresting. 
Washington shows a percentage population gain between 1940 and 1947 of 30% 
Oregon 26% and California 39% Actually, 3,517,000 more people live in 
these states today than seven years ago in the spring of 1940. 


Starting with the premise, which I believe is unassailable,^that 
it is sound policy for this country to be in a high degree self-sufficient 
as to fibres and the staple foods required by our high level of diet and 
that regional economic balance is desirable and perhaps necessary, what 
are the facts as to prospective food supplies? 


The facts are that cropped acreage has in recent years declined 
nearly 18 million acres in the country as a whole and also there is a simi¬ 
lar percentage decline in the western region. Apparently we are not again 
to see in this country the 367,000,000 acres that were planted to crops 
15 years ago, in 1952. If such an area could be cropped profitably it 
certainly woild have been as a result of high prices and the worldwide 
appeal for food during the war and since. Actually only 34 ,, 000,000 acre 
were cropped in 1946* or IP million less than 15 years ago* 


Now I am not so naive agriculturally as to believe that cropped 
acres are the only measure of food production, ohifts from extensive ® 
intensive crops as well as higher acre unit yields must also have con S r^ 
tion. As to both of these factors some progress has been made in the past 
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f SSSif^of Wt as ^IfftoThe 1»5-^ fZagZZZ 

into the future on a continuation of such climatic conditions I know fSt 
by erosion, by weeds and bv loss of t m "’, ns * 1 {cnow that 

will be available for profitable rvn less, rather thai more, acres 

in spite of aS tlw *° e3 <*> thi. 

that p the c«hS 5ta2*2S 1 ■“» 

has just about run out. And finallv t w, se ^ for P ro<luctlon of human food 

EZ&r * priee lCTel * fw fL MSZSS 5*5212 

can s rs 

lt7 ta ^ ard ° f 11,ln ?- There is reSoTf^^er 

tinental Divide. An eve/inoreaS/r 15 ^ ri ? pins P roduc tion west of the Con- 

volume, must be moved westward frnrr'th 1S w°^ . co ™°ftti e s, in ever increasing 

the vacuum created by recent ohennln i MlS + Slssl PP i ^ates to fill 

y recent phenomenal western population increases. 

Current rates of population migration westward will n^+ > » , 

Too many young people were exposed during the war tn ti' ^ ? t 3ubside * 
of the soft, healthful western rlimato + j k ' ^ the seduCLri S influence 

opportunities for recreation Ton m , scenic beauty and the nearby 

out their lives a S^lTionger by lit C “ 

and comfortable raU £££?£ d % Se^^ 5 ’ faat 

the densely settled East. No lonrer i, fh e r ^ V x th ^ easy reach of 
and never the twain shall meet, n, u ' ^ ast > East, and the West, West, 
are well known. ^ ey haVe al ^ ady arri the consequences 

«ent and approtrtaUonfoftteY* ’ th ? h f f deral 8°^" 

its scanty water resources StrLl dfve°? f ? r , fu11 of 

abundant, reasonably priced nower ^ deVe J-°P ment is keyed closely to 

a plentiful, potable w^ter sS’ SU PP lias to 

mnt of western water resources Vnmnii . on further develop- 

similarly depends on the sane progvm of riveTcSfS.' deV9lop " lent 

the stockholder^of^hese^Unite^state^who li ^ CanvIn,:e the 8 7-5f. of 

that they should sink billions of their ta£ ^ ° f th ® l00th Vidian 
ment over the next 25 years Can «!? dollars an this western develop- 

country's natural resources‘remain untZeT^ ^ ^ “ l0ng as this 
to rise and population to increase thawZ -^mdards of living continue 
be predicated on a dynamic not a staUc aalculabl0 “ ^ the future must 
greatest potential in Xs That the area with 

tbl't 61 ' ^ he CascSes^d^^sie^a 0 ^!^ 3 ° f th ® Rockies * the 

that you are in reality gauging thp f,f N I adas > always in mind 
wm finally determine the las? m* 
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Furthermore, bear in mind that western development, of urrcediate 
and crucial importance to the western states, is also of great nationa 
Wort. The endurance of our institutions and liberties in a troub ed 
world will be substantially enhanced by an employment base res ir.g on 
balanced regional economies well integrated one with another. *e face up 
to a challenging task in securing an extension of our generous good nei£>- 
bor^policyto include the country .eet of the 100th -ridijn in reare to 
come. But in so doing it, it be understood we are asking for credit not 

charity. 


SNOW SURVEYORS’ SNOW BURT! LOTION. 


To prevent 3now burn - especially after one r.as been 
sitting at an office desk for weeks - a solution is 
recommended made by dissolving one ounce of tannic acid 
powder in 3 ounces of alcohol and adding one teaspoon o. 
glycerine. Apply as a lotion before going out and you 
wnn»t burn. It washes off readily. 


It is also a soothing treatment after a burn has taken 
place due to inadequate precautions ahead of time. 


This sample -must 
be rtfihl in. the 
horse Iraul! 



NEPHOMETROLOGICAL ANALYSIS 
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ANIMAL LIFE OF THE LAKE ALPINE AREA IN THE CALIFORNIA SIERRA 
t George Cochran, Avery, California 

Perhaps many a snow surveyor coming thru this high country would 
leave with the impression that there was no animal life here, but one who 
traps is always noticing tracks and the habits of the animals and soon finds 
that there is really a great variety of them on the move all winter. 


Always just before a storm, some times when there is no indication 
of one, we will see coyote tracks heading for the high ridges. The coyotes 
are with us all winter feeding on mice, squirrels, rabbits etc. and seem to 
stay quite fat all winter. They seem to sense when a storm is approaching and 
go to the high lava points where they can find protection in the rocks. There 
they usually stay until the storm is over and the snow packed enough to support 

their weight fairly well. Then they start out hunting again and each coyote 
seems to have his own route each time. 

.. 1 believe that all animals at high altitudes seek protection during 

the heavy storms. The only ones we see moving around at such times are the 
Douglas squirrel and he only travels a few feet in going from one tree to 
another._ The chickadees and nuthatches feed on the windows of our cabin at 
Lake Alpine during all daylight hours tho, no matter how hard the storm ceases 


; 


fall than IS "2“ COffi ! 0 u Ut for a hunt > a few the first night after a snow- 
fall, then they aU seem to be on the move the second or third night. They 

aftan y a lew da y s then we see no more sign of them until 

after another storm unless we have quite a long clear spell, then they occas- 

wheft?e°mrtenN^ r “ 0t ? er rU " 3 “f before a rto ™* we times too ' 

hen the marten just simply move out of one district and suddenly put in an 

ppearance where there have been no marten all winter. They always stav in 

^d r 0 ?hm b T d r T° nS ; Seld0m > if ever > -^ing III ii^he oVn 

be always 0 n‘I* n ° rth 5lopes ° f the hiUs * to 

Hne or tea* el^ SS ’.ZYXl Setr^X 


rS One time in particular when I had sixteen traps set along one 

heavy snow fall "anHftf a f b °^ H three and a half 1111163 had an unuLlly 

traos. tthln^e -ot to f^ ad t C * ear UP * ” nt to di « out ** reset l h «e 

four fa Jr P - J 1 th ® flrat tra P a “arten had been there and dug down thru 

dered h^rif 0 ba ii* f° lloY,e d his tracks and while he wan- 

dered back and forth quite a bit still he found fifteen of those sixteen Saps 

Z Sr mZ ^ at 6aCh ° f them ‘ ^ ere was certainly no other 

} or him to find those baits except thru the sense of smell. 

| 

deer a ii move out of the high country as soon as the first 

r„ aTt e ha ^^ 1J t ab ° Ut ha 116 ft ;“ of Oetober the bea^s d n ip as 

noon as the snow gets too deep for travel. There are rabbits here all .inter, 


, .. hare while occasional fox, mink, otter, coon 

a r- gr- * s i r u t here ’ ancl there are al " ays 

a great nany oris, woodpeckers and bluejays about. 




Another observation free. George anent animal life. 


.. . We had another ..bear episode- tat*-*** 
at Glenn Plat. He practically cleaned out all^^ ^ the soap ^ candles, 

n h f hei Sie 0 iuck?Trgh r ?fb°e n carryin 5 a little grub with us so di*'t suffer 

Z TorTac^ or^gardless of «r. Bear." 


any av* ™ — 

a+ Roads End on the Kern River, California 
And one from Earl Pascoe at Roads Jna on 

_ V *_mn lintj 


.. . .we had bear troubles again. »’todCS 
the grub eaten or destroyed. *r » After living off 

IZ I macaron^for So days - kn» why the bear overlooked at. 

»»r_ _U * ^ ^ ^ 


K 

K 


UliaO lliavQu 

Concurred in by William H. Hobson, U.S.G.S, Tacoma, Washington. 

. _ . \_t * -!« /-tirr ('.a 


• j ki 0 f-rrmhle in our cabins* They 
Bears have been causing consi^^ ^ cabins have been stocked 

have been breaking in late in - e h d amazing. They usxially com 

for the winter. The destruction theyjo^^ ^ ^ ^ 

vn through one ’window -nd rp ^ xtscontents» If if , 

out. If they do not like it tney 


in it. 


• ie>d is mute evidence of the taste of 
A cabin that a bear has rai^ _ Vegetables, baked beans, an 

Tum fruit and canned meat th y * there is food in tir, c n 
bears. Jam, ir ... u ow they know that ther t u p7 wouldn't 

tl ^ “ uths - 


i 


f iust sheer h^llishness they Will knock 

Usually before leaving, for J ^ ^ ss up the cabin in ^ a J; bill 

SBKsrs-SfE 5 SSsiw- 

it is not always successful lor tney , 


A m SAMPLES CUTTIhG POIOT f°|iE 


*- - sw 

Hb,“ ss -— 

extracting cores of an assumea 
of water• 
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In obtaining the cores some difficulties arise that present pro¬ 
blems yet to be solved. If a thin wall tube cculd be driven downward throug 
the snow pacK and withdrawn with the contents there would be no problem but 
such is not the case. As the snow depth may be as much as twenty feet or 
more, the tube must be broken into sections that can be conveniently carried 

a me * th ° d ° f connectin « these sections rigidly enough for use. 
/*j* e f ctl ° ns a re fatted with a threaded coupling of about two 

«iw^ ide d i“ eter ' ** diameter of the tube is 1.650" making a 

wall t.acimess of approximately three sixteenths of an inch at the connec- 

tion. ^dso to prevent the core from slipping out of the trie, a lifting 

^ x ' er 15 *°f ce ? 1 P the cutter that decreases the inside diameter at the 

^rtTr g 6 /f ° J 8 i". makillB the total effe ctive wall thickness about one 

of ™ i" Ch * 1 ^f S 1 re 1 SUUS ? S Cr ° 3S 3ectiona l area of the tube wall 

(1 732 ? aq in ) ' less than ^e cross sectional area of the core 


To drive this tube into the snow a volume of snow ecual to the 

lZt\ 9 e< r l0 ' ial 3rea . 0f the tube wal1 and the depth to which itia driven 

no great effor^but t> ^ densit ^ of snw is relat ively low this requires 
free2inp J T, ♦ pr °? 8S ° f sefctlin ^ and intermittent melting and 
al^ct f ce 1131 s °^ tlmes ^ inch or two in thickness that beconss 

a n amber of 3u ch latere ^bTSSSS “£ 25.^° 1 1 77^*“* 
thet present one of the difficulties in driving the Ze. la7er3 

availatle JITLh t0 ° thed cutter t0 concentrate the lijnited driving force 
avaiiatle on a reduced are. pentration can be accocpll^ed. By rotating the 

cutter to sweep a groove permit¬ 
ting more penetration, a hole can 
usually be worked through. This 
_ process is essentially that of 
drilling, but in drilling the 
material broken up by the cutting 
edge must be removed in seme man¬ 
ner, usually by forming helical 
grooves up which the material is 
forced by displacement. 

The so called ice auper 
was designed on this principle wit 
«n outside diameter of two inches 

and t wo lnches in len?th< Four 

teeth were milled at a 40° anple 
to tha axis and 10° taper to pro- 
vee spiral clearance spaces for 
chip removal. Ihe 10° taper pr^ 
duces a gullet at the cutting edge 

® 1 ® hts ° f an inch deep and S 

a tooth depth at the upper edge of 

- h ' c , ter about ° n « sixteenth inch 
This gives a total clearance area 
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•01/TOOTH 


f f 
AU6CH 


^6>• cTt* t ion *itm onc hah orivihc five 


MINUTES 







. i. 4 .* -?«+c flhmit pnual to the effective cross sectional 

“ g tSt it may be driven into »1U ice slightly over 

one inch with no difficulty. 


S 


c 


SETS .vs X. 

tube through the gullets. 


At another time when the air temperature was 32° F the penetration 
nu anoun was limited to less than two 

ft ft 




inches due to the recompacting 
of the chips in the clearance 
space and the freezing in of the 
cutter. 


The design of the cut¬ 
ter and the method of attachment 
to the sampler tube limit its 
freeze cutting qualities at 32 ° F 
to about one and one half inches. 


However, the effort re¬ 
quired to drive the coupling and 
the cause of the Slow being forced 
into the core through the cleaning 
slots of the first section are 
eliminated as the hole cut by the 
ice auger is as large as the coup¬ 
lings. 
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This design seems to be 
an improvement over the convention 

% • _ __ a. j4 t l c Hi it. eH 


id 

■n 


IMPROVED 
WOL f TOOTH 


AUGER 


ru i juu^vj. vf v»« —- -m - ' . v ^ 

cutter under ice conditions but ex| ^ 
perinents are being conducted on 
several modifications. 


th 


tear OF THE BIG IC£. 
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"Well, well, so you had a tough trip? What made it so tough this 
You had good weather and very little wind.' 


"The actual trip was perfect. The Helicopter layers 

o high winds, no trouble landing or tak J; n C > t foot depth on the Mt. 

n the courses. There were six inches of ice at ^he 1 ive ioo. # v 

'hillips course and it took us three hours to ma^e the surv y. 


, , . i _ mn I ever tGll 

"Icel Hmraphl You guys don't know what ice is. th0 fire’n 

bout the year of the Big Ice? Hmmphl Ice. Chuck some more ucod on the 

'll tell ya* about ice that was icet 


\ 

N 

\ 


Ms ^ ^ ^ 

"H'mmn - t'was back in nineteen and forty, h'mm, six er ®® v ^ iX . n we 
il Mo 3 en »d been makin' them snow surveys all winter n alo ig 
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o!“!er t a°n m u e s tarted g to 1 get l col/md*a'rr i S” “ hedule mt U. the last 
‘V on all our clothes ahen we left Sinner Creek cabS *?°we sUU hT,^ " e had 

fast to keep warn. Well, Sir, it got colder colder Al^th. , keep l " 0Tin ’ 
froze over »n the crust was like Wo a. coiaer. All the cracks was 

drops down to the Flume Lake course.* We'd ^de^oodT Spindle Ridge 80(1 
fast to keep warm ’n a good thing t™ t j L ^ CU2 ' We ‘ d had to «>ve 

on that course. We gits the tubfs »n starts drilli^^? dab into troubl e 

Del takes over. After fifteen minutes o’ steadv hhii- l dr V ls awhile ’n then 

teen to go after we got thL’n! We Llf^ 7a ’» ’ n * e stil l had fif- 

out that we either let that course go or tS'so^n^tJ^ take long to figger' 

me'n Dei had’nt passed up a course yet 'n we wL^t t l ! nea3Ures * *>w, 

the best way to git through the ice wa= to g ff to either » 80 figgerj 

and the nearest firewood was our skis so we bnsf^t CUtter * ffe looks around 

in no time. We heats the cutter to a'cherry red I climb ** * ^ goin ' 

Del starts ’er a turnin’, she was slow work »n th Jf bS Up ° n the h 311 ^ *n 
heats 'er again *n Del winds a rope around thpV @ C , UUer C °° led quick so m 

nest »n him a windin’ we sinks ’er q uicT Well \V m in the Crow ’ 8 

teen holes right quick 'n only busted onp tnh ’u? u* " € takes hhem other fif- 
center. We gits our rigginf 1 Weth^ IT s ITh h hi ° h SpHt right down the 

2* “P - ice t ry t a , rt to h0me W s h e ' s right 

It 5007 " e,d bu ™« d «■ w 

enough iuk % Use ' e “ an yho» 'n was bad 

•« raffSt-X:ST&SL*"; 

S tos^IceXIs” “ Ws “P « 

took the split tube, goaf t^k^^ff 3 

s iu a br ch „:. d pai vf ta ° rumer 

^ tu De. we’d cut 'er in half »n j au 

ends off „ l , uaLI n rounded the 

ends off on a boulder -n usin' our ski straos we 

«-u VIZ Sl r J£ Tl , 

But no sir! Old u a „ w + ^ lour 0 dock. 

1 Uid Winter wasn't figgerin' t 0 

let us'off that 
easy. We’d 
rimmed out o* 
them high 
benches above 
Sulphur Click 
f n dropped 
down to around 
four thousand 

feet when we 
commences t’ 
run into sof¬ 
ter crust with 
some snow ’n 

it gets harder 





WE MADE RIGHT GOOD 



TIME 


WITH ME IN ^ 

THE CROW's NEST 

N HIM A WINDIN’ 
SINKS ’ER QUICK 


WE 
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n harder 

iakes ’em off _ g^o^er council o’ war. 

t, 0 o 'n me’n Del d yet C uz' we figgers 

Hell sir, we ain t ^ Trapp er Nel- 

ou t a way to make a s - d tubes# We be nds two 
sons ’n the rest o , n strap s our pack- 

tubes on one end fe * _ olit with the finest 
boards between e» een . We drags it to t e 
lookin' sled ya ® ve £ s aboard 'n down we 
top of Whisky Peak, t & ^ „*re 

comes. By the time lo0 kin’ around for a 

makin’ forty »r ^ J fijld in' any we swings 

way to am •« “ mi*, Creek 'n torn* 

»er toward that iog 3 $he slovJ3 sorae goin 

across »er a J; we tops that she 

up Jennifer Hill but when^ ^ tlJBe we hits 

starts pickin up Z , re doin’ at 

the road to the North ^ ^ tom x glance. 

least fifty. As ; d k t s Window «n see its 
a t the clock in ^ tbree . Well sir, the 

only ten minutes af tbe cr ust as we 

dots in th« ehoeer o' shoe that 

traveled, sen P ^ „hat'd gone [» s • 

nobody in ten rifely , n ha d many a 

Me'n Del never told „ that »as ice 

good laogh about it. 
as was icel 



half way down whiskey 
peak we’re makin 

forty ’R FIFTY 


cjp 


1 . nld Timer, but ho. did you obtain your core read- 

"That' s interesting 0 tu be with?" 
and .hat did you cut the spu , 

_Ul 1 


w 

c 

a 

f 

t 


;s ^ -nat did you cut t e s & r past noon, if’n I 

* . n e r I ain't , goin- to get any. 

a. mTT PArcass home iw A - 
a't get my carca^ ^ 

see you later. -- 
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pic vauir, or -- , 

»t the Portland meeting. 

>me extracts from a symposium of pape j 

N55W 1EXIC0 


John H. Elias, State Engineer 
of New Mexico 


- * * H^cated that 

The early 1* 

SSPf, Srx -SrT^ k " 11 data ° ee " " 

Pirt^ » f droU8hl " as confl 
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° f the forecasts » cr °P acreages were curtailed in nest 
werel^duced or e V f**® to . SonB extent » the lon 2 er season crops 

thi _. *"?f J. f " he runoff forecasts to the farmers of the state. For one 
thing, potential damage varied considerably in various basins. 

* 

. . ‘‘ e ^- ; iver basin probably suffered as much as any area of the 

s.ate because of the drought. The Carlsbad Project with a very deficient sto^ 

??l SUPplj ’, ana P°° r S round "dter conditions was severely affected T a 

X 0 ^ 2 ^ Pf the tL following rreport ^ 

0ff * Pr ? <Uctiona for 1946 were directl 7 responsible for 
stands^suit'bl pl f ted and rea ulted in all alfalfa 

hLvest it m c ° r 3 ? f 6e ? Cr ° p hein * left f or a seed 

crops sich^r - ^ ^ ^ plantin « of ^^ck maturing 
mature fron th(T v f ora?e cro PS, etc., vrfiich would 

nf tho + I ] 6 ^■ ;UTllted su PPly of water available. The value 

0 the matured cereal and hegari crops was Ul;, W , and the 

alfalfa seed crop value was * 151,900 or a total of *217800 

to 17,8S\crorac^u^lVpSd. f -°" * Pr ° bable 2 ' S °°° 

casts^rthe^riiectj 3 th ^ estimte of the vai ue of the for^ 

acreage would have teen ten percent of°tL ar 7 i l 0 SS r t ° l , the farmers on the a teve 
fields been planted to the u^uS cLn^ ^ ^ ° f the Cr ° pS had the 

$ 28 , 000 . The money which might otherwise tav^r" 5 ' v '’ e6 wou - ld have approximated 
acres been prepared and seeded, ma” have been a ^M t° St h&d ^ uxlCro PP ed 

the knowledge of the deficient’^ ff 0 ? tl / ** U °>° 00 - In other 

ners as much £3 43.00 to 43.50 in actual Lit th ^ Peco / ^7 h-ave saved the far- 
usual irrigation practice was altars’ f a 7 for each: acre where the 

reaaily eval-aated, wil] probably double the'^above 6 ^? 61 /* 0ther benefits not 
forecasting service to the project. b indicated value of the snow 

data and plssilfthafknowle^^n to ^wat^, “ eVal ^ atin g the snow cover 
good or for ill. 0 Cn ater 0011 sumer whether it be for 


M NEVADA 

H- p - ^pe^-sr^r 11 ^' «“<*• 

Supervisor^of ^C^TfeUoSl^:* letUr reCei «« the Forest 
) ^tt C “g C f d ^S;^rtCi h s T uu? f these forecasts. 

/ IS a little more difficult. 

» In central h’evada vihpra i afU 4 * , 

W£t,er is generally utilized rather^^^ and water scarce, the 

perennial hay crops. However, if ther- i 3 ’i U is P^ on 

, there is lots of snow and the 



-37- 


prospects are for above-normal run-off, the ranchers '’•ten ^artt 
barley or wheat on land that would otherwise not be used. One or 
two irrigations, early in the season, mate a crop. The Talu * ® f 
a forecast here is practically the value of the ex.ra crop. On 
years of low run-off, it prevents the loss of time and seed that 

might be put into a crop ai*i would fail# 


"Along this sane line, the Forest Service is starting to rese#4 
ranee lands where the water from spring run-off can be spread 
and thereby give the grass seedlings a better chance o 
established before the ground dries out. We would not want to 
start such a project unless we had a favorable run-off forecast. 


A statement from Alfred Merritt Smith, Nevada State Engineer, re¬ 
garding the value of snow surveys is also herewith given: 


"So far as the snow survey work in Nevada is concerned, we o no 
see how at this time its value in dollars can be calculated- It 
is a search for information regarding water supply that J*ot 
great value in making forecasts of prooable runoff. Oir work in 
the mountains adjoining the Humboldt River system »» “ust be 
regarded as in the preliminary stage, and is a search fcr lnj 
tion that may later be compiled and evaluated in forecasts 
runoff, andthis work should be continued and expanded Torthat 
purpose. What we have so far on the Hunfcoldt system is not <* m* 
valS in making forecasts, but in the course of we will 

have accumulated more statistical data, I am sure it will be of 

value. 


"The snow survey in the Charleston Mountains of Clark County, 
pro^es to be 'of ver 7 great value, but aa y et .e »ee no « ln 

which to figure it out even approximately ui ' 

nvat su rvev should enable us to forecast the amount of sare araz 
^pon A ground water reservoir supplying the Us Vegas area each 
year, a«i ’may wcrk out as a means of consemng and proted g 
that valuable resource from serious damage by over-draft. 


BRITISH COLUMBIA 


R. C. Farrow, Comptroller of tfater Rights 


Although tangible enough it is difficult to assess the nanifoH value 
of snow s\a*veys in terms of dollars. 


of normal 


'’’he sta^e was set for ample run-off, possibly floods, and our Ajri 
^ - 

forecast gave warning of the latter. 
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dykes were stren/^hen^'^^all^eoa-ati' 8 * ** a result our forecasts 
/ In addition the /test Kootenay Power^o whose'?' 16 t0 ? al with tJle freshet - 
on Kootenay Lake, on the basis ITL, . ??? Pper plant re S ul *tas storage 
started early i„’ th °e ^ and anal forecast, 8 

in order to cushion the flood peak forThe ^it IrTh n , atUral level 
enay areas. K cne 0606 flt of the reclaimed Koot- 

way, loss and dal^ge wo^rhl^^alled 1 ^ th 7 ate,1 ? d d ^ kes in Idaho given 
same basis of calculation thelaml^ £\% k ^ ion dollars - 00 the 
have run to about three million dollars. ^ Kootena ? Val1 ^ in Canada would 

forecasts to solve a parti^^p r oblem (PU ^iie d tr^ er) USe 0Ur ano " survev 
rowell lake is large the April-j^iy discha^! reservoir in 

in excess of a certain rate would endanger P plant ^f 031 f eatures ^ filling 
The company has always drawn down it, ] S pl . ant stru ctures below tte dam. 

How surplus to niU^require.uents % "“"“ I Usin « the 

boilers - thus saving fuel. Prior to the initt d d to °P®rate electric 
lining when they should start drawing down^nH i f tl °u ° f 800 w Slrv ®y 3 deter- 
ffliss proposition. Thev now start to^I h d f ° P h ° W lon S wa3 a hit and 
oilers on the basis of our snoT S lv^ L d °^ t SWitCh ° n the el ^tric 
their reservoir was 7.4 ft. below SDiliw^v ° n April l4 > 1946 

cast of a record April-July run-off well L T* 1 * bUt ° n recei Pt of our f 0 re- 
they immediately put the elec trie bo ileL^nf ° f 1 > 000 » 000 acre feet 
draw the reservoir down further Our r ? ^ operation ^d proceeded to 

h fw fiUed their reserv oir, the*ir ^er "t® exceeded b 7 some 5*j 

and b y using ^ electric e arl^f t . June " Jul y 5 PiH way 3614 c.f.s 

^"1 required for an output of about 4,000,000 S.^ th ® ^ 

UTAH 

Soil Conservation"^ 0 ’ Irrigation Engineer 

conservation oemce, Division of Irrigation 

that strefS P ff °' Utah > a ' OT “rveys Indicated 

low normal, and ''i-'gln Hl«rs »uld be considerably b'- 

the seasofpro^s'ed? 80uphern ^ ">ateriaUsed as 

tn“*a tz a M21 zszr st °^ e 

areas normal crop matirS'y 3 ^?, 0 ^'’ 3 ’ 7 «"aarvation practioes^in^ 1 ' 
under thi" 0 ^ * ere ,,:iature d on most of the 230 Ono 06116ficia l manner for all 


ARIZONA 


Clyde E ""e^^ion^SaUon 
Soil Conservation oervl^e, u 


> Wl 


'* 'jfk 


The final Federal-State Cooperative *-*%*£ flowing 

later Forecast for f “«T"tion «ater aopears i-inent throu* 
statement. -In 0 fAri»S.- 

out the major irrigated area* 


Taking congnieance 0 ^/““pecSd deliveries from' 

' 330 1:^^«f % ^ value of “-^^Tol^ad tS avail- 

z *^»g£zaris?* *>' —° f *-* 

*le 3Jp ^ ';. 11 the citrus orchards, 
to crops, espec-uaix./ 


especially ■" »<vpr 

f arlos Irrigation and Drainage District of toe Ga • 

On the San Carlos lrnga^ acre t0 ^ 3e rvea wib 

h e management aUotted ■* t «» »U. ^ a „ i^ted acreage of 

• or ever, three acres of «a er^r g^ forecast was upheld £ 5“^, Ihe 
io.ooo aores instead^^ iuring thB period June 2 f exl3tence of the 

Elrst time usable stooge tesjeache^ reser voir was approximately^al^ 

reservoir. Recor ^ s ^ nce 1895* £* act estim t / n 000 acres in this pro- 

the lowest year of r planting of about S > ^ ^questionably 

famers 3 but^ Savings of seed and labor were unq 

ject is not yet avaiiaoie, 

large. 


WASHINGTON 


W E. Johnson, Hydrology 

Washington Water Power Company 


pqnlts in dollars as has been s’ag- 

T ° the^difficnlb^ 4 however 3 '^7 attempt will be made, 
isted is rather diflicui , 

_«iTr*trPVS ar 6 U" 


ratner 7 . » «i a * 

f tie Coeur d’Alene snow surveys are wo o 
The value of the Coeur 


The value ol me — t0 determine the 

First - mth reasonabU aocnracy^have^ ^ ft. storage 

.art of the storage season. In » ’ The acUal day was July • 

*ason would commence about y ^ . . 


I uld commence aooue v-y - ^ a3tlmalea 0 f 

second -From our 

aotaal 

May li* 


l 


C 


f v: 


<? 


i 


—,5^SH25rS£^«Sjr-»s - 

ver plants. U also Rlver plants, 

ashboards at two ol our y 
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and conseQuentiv 6 ^^ 3 de f ived from the s P okane snovT surveys are intangible 
consequently no monetary value can be determined. 

*^ e ^ an snow surveys are made to forecast water availablp fnr 
Furthe!^ 0368 *!!? enable us to “k® maximum utilization of water supplies. 

avoid damagin^concenti^tion^of 1 * 3 ®“ be 30 regulat * d ” ta 

were accomoliLd by tte 19U L^ 3 ‘ Both of thsae conations 

forecast Sn °" ^ ^ 

into termfo/dollm » 3no " surTeJra camot be r « d Uy translated 
the Principe! basis ^o^hr^ance^L^^^^L^^^aU 

tr: s r o h V“ 3id3rabi3 

per year. estimate of their tangible value would be }75,000.00 


">W 


OREGON 

ff. T. Frost, Hydraulic Engineer 
Soil Conservation Service, Division of Irrigation 

water users'In ^goT^fbe^ inUrmfo'fdona^! ^ Sn ° W SUrV6yS t0 

irrigators are forewarned^ither^f^osDect- 1 on sno * sur veys is realized when 
dant water supplies. For instance iTn^\ d r roUght cond itions or of abun- 
of April, 1?46, indicated Sat water sunnl^ 0Unt ^ ° reg0n ^ ^ survey! 

Tf?P 311(1 in some cases would produce'new r^cnrH^f W °“ ld greatl y exceed the 
o this forecast approximately 2500 acres of land ° max ^ jnUQ ■^ 0lv w As a resu] 
v*uch otherwise would not have been hWed ^ «ere seeded and irrigated 

fvom this additional land has *en 

ti Simila rly, in Crook County, Oregon 

normally are not seeded, due to lack of «?*. 4000 acres which 

The County Agent has estimated the value nf er> W6re seeded and irrigated, 
at approximately $400,000. “ 1 * Cr ° ps raised from t^ese 4000 acres 

productio?o^oxtra 1 ftra”^ops S in t thefe r two 5 o S i J’ 1 0res ° n “<*• Possible the 
Approximately {650,000 to the fan„ » 1 T " Uh 3 total val "o of 
values were gained by the farmers in‘other irrigates ITZfoV"^ 


) 


California 

James E. Jones 
Department of hfater ar.d Power, City of Los Angeles 


col energy h toTrc r ItyTL°s 5 Abells' ^Tus^aMtan^! 15 ' " ater * d 3l3Ctri ' 
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The water supply of the Cfty of Los Angeles is obtained from surface 
streams and wells drawing upon underground basins. The snow airveys provide 
a basis for operational procedures whereby, ( 1 ) the current municipal needs 
may be more nearly insured by storage in surface reservoirs and diversion to 
the City distribution system, and ( 2 ) surplus water, within the capacities of 
the ditches serving the lands in the Owens Valley, may be spread upon the 
valley floor to replenish the underground water basins and incidentally pro- 

duce agricultural and forags crops* 


Surplus water, above the capacity of the Aqueduct and the storage 
reservoirs, is spread upon the floor of the Owens Valley which in the year 
1946 resulted in holding the flow past the Keeler Bridge station on the Owens 
River to 10,598 acre feet. This is most important to the Department because 
of a decision of the Superior Court holding it to be the dity of the Depart¬ 
ment of Water and Fower to use the facilities at its command to their fullest 
extent to prevent water being discharged upon the bed of Owens Lake. n a 
prior case judgment was entered against the Department amounting to 1187 , 372 .hi 
for failure of the Department to so regulate and use its facilities in the 

year of 1937 , 


The facilities at the canmand of the Department are, in the order of 
importance, the Aqueduct from the Owens Valley to the City of Los angeles, 
and secondly the valley lands which serve as an underground reservoir. 


The snow surveys permit of estimates being made of the water crop 

available to the Aqueduct supply, the amount of surplus water ava ;^ e ^ 
spreading to insure and maintain the underground water supply, and the possi 
bility of having to discharge waters in excess of these amounts into Owens Lake. 

Snow surveys were only one of the many items used to insure a contin¬ 
uous water supply for the City of Los Angeles and to obtain the result o. 
only 10**98 acre feet of water discharging down the Owens River U P°" °” en ®. 
Lake in*the year of 1946 , and for this reason a preoise value in dollars and 

cents of these surveys cannot be stated. 


W. A. Lang, Southern California Edison Company, Ltd. 


It has been our experience that snow surveys are the "‘“^ accurate 

s r b , 

consistency of r^ff eat inatea which SS- 

^'olS^i^aatin, f*. p^cipitation, leave 
no doubt as to which method is preferred. 

When the snow-survey results are received and evaiuated.a schedule 

of storage and use is prepared, integrating curren^ y e _ storage 

hydro and most efficient fuel-burning plants in order to fill ® t0 

reservoirs during July. In addition, a schedule o n ^ 8C hedules 

displace the less efficient fuel-burning plants is sn0W - S urvey 

are first prepared early in February and are continually revised if snow s 
Results in the Big Creek area indicate that changes are necessary in the 

erests of fuel oil economy. 
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months an^c^Sjuf ® i™ n °T' Uy md * “ for the waning twelve 
y voirs Will subsecuentlv n dl, a i Cre " f00t ° f * ater stored 1,1 tke Bi 8 Creek reser- 

™ent s^TX^To ^ “ 

duotion dwL S /the < ^„n^f° nSer L ln ? "^ er 17 usln * efficient fuel-plant prc 

tereet". Lad^dil Z "** b !f« cial *• agricultural in¬ 

irrigation demands* tence ourT^f ° CCUrS s J naltaBeo “ sl f "ith the heaviest 
both parUes. Some UDstr.^nf! season storage release materially benefits 

the fact that our reservoir, ,~° d '“"‘f 01 ls also incidentally provided by 

fan rains or wlTSSEfuZ ^ fiUed " h en heavy 

y spring thaws produce sudden runoff peaks. 


Divisi^fX SS5TSS SSSSLi. 

the actuavS^ e L d wu «c^°^ 

organization^ither^oing the^fleld".^^'’^!^ 1 ’® baSlS " ith e “ h " ater “ 3in ' 

the State Snou Survey Trust Fund. For many yearsThHat ° r P ? n " 6 ” oney int ' 

t\Zl l7“ ing V the ”” y * of L r pro^am 

organizat^: %££*? IT «* ^ 

they must be getting their money’s eorth in retSrnf y 3reap > 

sations are coopewtors ^der^h” ^iifo^L^ys^. 1 ^? " hoSe or sani- 

foll”ing “\u"eT?^°JfSe 1 rt t oThe f State b E CUt -‘ he the 

. licSwain, Chief Engineer, Uerced Irrigation 6 ?)! !!t ' 3 -S^ iCe from Kenneth 

12, 1947. ’ irrigation District, under date of April 

Bulletin ™h i^ciudes'^toecast^tt 70 ? f “1 the 4prU Sno " Sar »ey 

Merced River." April-July natural flow 0 f the 

fioo per Fear 7 toewd"the b Co^Mti« r s^on 1 “r^v t pi Ct ^ bee " contrib a>'ihg 
3 ° a “ y oeordinating throughout the State Z ’ ,hich you have bien 

Of this work the $400 that we spend only p p J^ 2 J® y ? U SOnB idea of the value 

ableT hydro ^ l0ctric Plant at Excheque?. h0UrS operation 

able to start operating the Diant a fo*? w ^ see that whenever we arp 

tions what large sums of money are involved 8 ^ 7 by kn ° Wing the snow condi- 
extra money made through operation n f tZ *' 1 ? Particular case, any 
in the District * s tax ratef ° f ^ P ° Wer P lant *• directly reflected 




"From a personal standpoint the snow survey program and your fore¬ 
casts afford me a feeling of security, as in the operation of the power plant 
and of our irrigation works I am able to back up my own decisions with figures 
that have been worked out by a State agency and been released to the public. 

It gives one considerable comfort to have ample backing where questions of 

the elements are concerned." 

That gentlemen is the way Mr. McSwain feels about it. There are 
about 40 cooperating organizations in California. Multiply that letter by 
40 and you have some idea of the value of the snow survey program to California. 

IDAHO 

James C. Marr, Irrigation Engineer 
Soil Conservation Service, Division of Irrigation 

It is safe to assume that the lowering of Kootenay Lake water levels 
during 1946 below the minimum prescribed by contract was done because of the 
snow survey and water supply forecast report showing above-normal snow coyer 
and an estimated near-maximum runoff. During the period of heavy runoff this 
action reduced souewhat the pressure against the river levies and noticeably 
relieved seepage conditions in the agricultural areas adjacent to the river. 

As a further result of this early earning of heavy runoff the Kootenai 
Valley Reclamation Association at an early date sought the promise of help i 
needed from the Army Engineers to hold the system of dikes that confine the 
river. This assistance materialised later and undoubtedly saved some of the 
agricultural districts from being inundated. 

COLORADO 


R, L. Parshall, Senior Irrigation Engineer ^ 

Soil Conservation Service, Division of Irrigation 

. . I am not able to cite any specific instance where the snow survey 
records can be assuned to be the actual basis for any outstanding incre^ 
crop production, whi<* in tun, could be evaluated in dollars and cute. » 
the Cache la Poudre drainage in northern Colorado, our forec » 

April 1st last year, that the water supply would be ample to su PPly a ^ 
irrigation needs for the season and with this information translated into c^op 

production, it »as feud at harvest ti. that 

or better throughout the valley and for some of the irrigated farms un 
priority canal rights it can be said without contradiction that record yi 
were produced. For the .Arkansas Valley the April 1st out loo ,^s b 
snow cover, was not bright and to a lesser degree in the San Luis Valley. 

April 1 reports, covering the headwaters of the Rio ^r^ de in based 0 n 

Valley, were to the effect that a water shortage could be expected as d 

the two main factors, namely, that reservoir storage was ! r ^ y A fP anaag valley* 
snow cover throughout the mountain areas was ligh • o ~Hnn was very 

mainly due to reservoir storage, it was found that the crop Product!® 

good, and in such areas in the San Luis Valley as mere served by P^P 
ground-water sources, the crop production last fall was foun 
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^ ° Ut J 00k for the »&ter supply of the Colorado River drainage in 

laterALAA & L? April l > 188 quite Arable. The season's Runoff 
later proved to be below noraal. Yet, in practically all the frrlLfi? 

PSrt ° f C0l ° rad0 - «»P a «re produced, 
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of April 1 «d th^ r1 S uf^t 3 crop e ";SLs 0 u'Ifit t b h e e c OUtl ~^ or ' at ' r ae 
the apparent success in f arming°might be * due that 

realized the water supply would St be L A ! S that the farmers 

finally turned ®u?T^h L Safplj > " hi * 

from copious application of water ed in ^clMlo^.e^J'th.t 1 ^ 5 T™ 14 
of snow surreys in Dredi^Hni* , usiou we reel that the value 

the water users to apply the water nurTefflclentlfaM'tJurn^ 1 " teachla « 
better crops. If this one tMna a.*, ^ . icientiy and thus produce more and 

in the snow survey work are amply justifUd!^ 11 ^^ ^ efforts P ut forfeh 

P« S, BUREAU OF RECLAMATTfK 
J. R. Riter, Chief, Hydrology Division 

a^sl^:/^ 

In most of the West, waters for irrl^at-lnn or^t r ^ 
purpose usage come from serin* f ^ U L ? and for other & nd multiple- 

the precipitation oft” wlnUr^e^ V™ 8 WhiCh ha ^. accumulated from 
valent in inches depth of the snow blank ^ now 31irY ®^ s disclose the water equi- 
storage in the snows at the beginning of the qrvA A° D de ^' ,e9n wa ter equivalei 
flood-season runoff has been eftablifhed ^ithin'n^H® e ?f on “J the s^ing 
a period of decades. For example, the Bureau of s i ? y useful limits, ovej 
year of 3 urvays in the dr^tST^ 

and economic f ° r effiei «'>t 

far„ management pracUceVand po^r a to Cr ° P sele<:Uo ” «> 

pressing need for Increasing the accura^ ^ ““ de aoo °rdingly. ihere is a 
fhe Bureau of acclamation has, therefore! ?Ts^eya 

REGION 1, BOISE, IDAHO 
wise River 

' rlrSt ’ fcr **• 

s ss zsrs&r * second * ^ 
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Minidoka Project 


"The Minidoka Project is now in the 29th year of snow surveying con¬ 
ducted by project personnel. Through the years, data has accumulated, enabl¬ 
ing the project to utilize to its best advantage the snow harvest of each 

season. ..The primary objective is to forecast with 

reasonable accuracy the available water supply for each new season. On the 
Minidoka Project, cultivated acreages remain fairly constant, consequently 
water supply information indicates to the farmer which type of crop to plant. 
.Full utilization of snow survey data by the farmers 

of the project results in many thousands of dollars on the credit side of 
the ledger. 


"During years of maximum snow fall when carry-over storage is high 
and the indicated runoff will be great, the snow surveys again supply va.ua^le 
information. Under these circumstances, it is necessary to discharge surp us 
water at a uniform rate and at a time when stream channels are not already 
overtaxed with their natural flow load. This method of operating results in 
a direct contribution to the coffers of the project farmer: First, if excess 
water is wisely released ahead of impending floods, costly maintenance repairs 
U cLnel Sntrol wort<s nay be eliminated or at least largely reduced For- 
thermore a regular rate of discharge over a prolonged period lends itself 
to profitable production of electricity by project generators, the earnings 
of which are directly credited to the districts involved. 


REGION 2, SACRAMENTO, CALIFORNIA 
(Presented to meeting by E. L. Christian, 
Watermaster, Central Valley Project) 


No attempt has been made to determine the monetary value of th ® 
survey forecasts to the Central Valley area in California, now -ver, 
b^ffi^t to overestimate the value of these forecasts of run-off to the 

operation of the Central Valley Project. 


In California the snow survey work on the watersheds tnhutary to 

the Bureau*s reservoirs is handled by the St ? te .^i n «r.s office (th^S 
Division of .vater Resources) under a contract with the Bureau of Reclame 


The State's forecast of the April to July run-off of the San Joaquin 
River for wfwas torT.l 00,000 acre-feet, while for the inflow of Shasta 

Lake it was for 1,700,000 acre-feet. 


The forecast for the San Joaquin River proved to be low by about 2/. 
and on the Sacramento it was 7f high. 


The 2f. accuracy on the San Joaquin is not unusual. 






The value of such accurate forecasts may be • or ^ ^^^s^Joaquin 

when it is understood that 70f. of ^H^d. The inflow to 

River occurs during the four months o- t. ■ tte seasonal total. 

Shasta Lake for the same period amounts to only 40?, of the seasonal 
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.. I 110 ®^elusion, I may say that those of us who are charged with the 

| operation of the Central Valley Project reservoirs feel that Upvalue of 
ow-survey forecasts of run-off, is greatly in excess of the costs. 

REGION 3. BOULDER CITY, NEVADA 

’ ^h« ^ UCe 1 f 3t ^.000,000 kilowatt hours of firi enem ’ 
17,900,000. . . . approxiaately 


pendent Y t 0olOradO Riw «™ ^ <*e- 

on April 1 and May 1. I^ese forecast* {° rec . ast T s ' principally those made 

become more dependent upon snow survey infomS?" l ° ?* ad wlU ' undoubted 
such data increases, J ■^£^£*££2 of "«J ° f 

the water content of snow and its relation to suht^frtTff^"^d.' 

MGIOH 5. AKARILLQ. TEXAS 

Peso, Texas^on^tte^above°subject ^ Ct S “P-intendent, El 

sho™ a great financial belt* « p^e t 0 f °I“ aStS not 

dent has given a hypothetical example of the valf"?’ ‘r' roJect Su F«ninten- 
the assumption that on January 1 th*>r» w i ■ . 5 oreca3t » b *sed on 

supply available in the resent ll’u t* !7k not be a ful1 ? e *"* *»ater 

your needs for the pa^r r you”l T prep I li^g^ Pe<i thia eMmple * U1 ’nl*m 


-ow reports wo^h^f p ?t"S hi ^ h 

case assumed. It of course must be realised th’^ untler the hypothetical 
alter considerably this conclusion, andt have d °^! r factors TOul<i 
only as an indication of what could ££ 

based on an assumption°of i: events t whlch a,I1Pl id Pre3ented is a hypothetical one 
Grande Project. " ts " hich coul ' i reasonably happgt at the -glo 


j^GlQN 6, BILLINGS, MONTANA 


iideiy'dlffett'^; ihltlhe^eZl" °“ the eas ‘orn slope i- 

r ater ^ itoretportant* **"***«> of fac”,, 1 ' 

Eff*” 0 ?*!* n* 3 ™* 5 b * r Phi« C acc^t e fl , '™j lr Jl t ]' 3 r * 3t ’ eaa ™^ a o^o^ 0 surt C a3 
- 3 o correlate snow pack and runoff have been eS^lsatl^^ 
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on this-account. This problem should be raised, and suggestions asked for. 
A solution will become increasingly important as the development of irri¬ 
gation, power installations, and flood control reservoirs proceeds in this 
region." 


"Know surveys are used in the operation of Sherburne Lake, which 
stores the waters of St. Mary River for diversion to and use on the Milx 
River Project in north central Montana. 

"Sherburne Lake spillway is considered unsafe for use, and an effort 
is made to so adjust the storage that the spring melt each year can be con¬ 
trolled through the regular outlet works. 


"In 1946, due to snow survey information, 25,000 acre feet net were 
released from Sherburne during April, and space thus vacated made it possible 
to control the snow melt by storing 50,000 acre feet during May and June, sav¬ 
ing the spillway from any damage." 

REGION 7, DENVER. COLORADO 

"The snow survey data are also used to determine the extent of the 
probable water supply to be available at Fathfinder Reservoir for the irriga¬ 
tion of some 450,000 acres of irrigable land. The winter of 1939-1940 was an 
open one and the first snow survey report, which was available about February 
10, indicated that the snowfall in the North Platte watershed was light. ‘Hiia 
information was publicized in the newspapers with a warning that, unless condi¬ 
tions were improved greatly, a major shortage could be expected. Following the 
report of April 1, which confirmed the earlier report, circular letters were 
issued by sane of the larger districts, advising of the anticipated runoff con¬ 
ditions and suggesting that the water users plan their cropping program accor¬ 
dingly. The Bureau of Reclamation informed the districts having interests in 
the storage system, that the estimated water supply would_prob*ly enable 
delivery of 0.50 acre feet per acre to the land. This information was trans¬ 
mitted to the water users and the individual farmers adjusted their cropping 
program to best fit the available water supply. This early forecast and warn- 
in*°enabled the farmers to determine how many acres of beets, potatoes, new 
alfalfa seeding, or small grains they would plant, thereby saving many thous¬ 
ands of dollars worth of seed, in addition to being able to select crops es 
adaoted to sDecific farms considering the available water supply. The fl 
figure on water deliveries to the land, on the North Platte m>ject that 

season, was about 0.55* acre feet per acre," 


Although this symposium deals specifically wit.; evalua ion 0 . 

>f snow surveys of 1946, I know that the snow survey system has aemonstra 

Lts worth in a striking manner during some past years. Records, or . 

I? recollections, of the worth of snow surveys exist in the files and mercries 
>f project watermasters and irrigators. We are glad to learn of your ende.vor 
‘consolidate information of this type, since we in the -ureau of 
jn behalf of the water users, are deeply interested s:.sw^s 

tn this connection, it is our belief that we rave mere- ^ _ :' n f erz3 

rev data to practical use. The growth of multiple-purpose actmt-es ^ 

5 f basin-wide developments will lead to more widespread and intensive util 

tion of snow surveys. 
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A COUPLE OF NEW IDEAS from William H. Robinson, U.S.C.S., Tacoma, Washington 




rravel to and from the snow courses remains the most time consuming, 
nfficult, and dangerous part of snow surveying. With a view to lessening 

the danger and also perhaps to making the work less difficult the Geological 
Survey has devoted considerable thought. 

. topography in the upper Skagit River basin, where approximately 

ft* Snow cours f s are located, is extremely rough. Snow shoes and 

S J" S v* th h f ve 1)6611 tried# and although neither have been very satisfactory 
snow shoes have been found to be the best for most traveling caiditions. 

T. greatest difficulty found with snow shoes is their tendency to slide 

? tee P s J?P es of crusted snow. Rather than a tendency I might 
a thlS 13 * 1,1311(510118 Pleasure that most webs eeem to indulge in to 

?r ng \? n ^ 30011 surve y° r by dunking him in a handy stream 

-to throw him over a cliff. To correct this tendency we are about to try 

il^s One ^ t b ° ttoffi . of s »" “de ot 1-1/2 x 1-1/2 alundnL 

•he nth.e°i! 1 i angle ■ Ues nat on the bottom of the aioB shoe and 

he other leg extends dom into the snow and is eat In a sawtooth pattern, 

•M g1 ^ eJCben ? S “ r08s the sno " shoe J^t to the rear of the toe P hole 
"i^e o^the 3 ? 0 ^ longitudinal slipping. One ai«le is laid on each 

cited*. , longitudinally with the shoe. These angles are 

tssLbly Is fastenef to"?^ ^ sbou1 ' 1 P rOTent lat o«l slipping. The whole 
.late on the top of the " me3n3 ° f St ° TC b ° ttS and “ 

tevelop C 8 ." 61 w^b^wm be^" 1 ?* ‘° 

be excessive .d we hopeVe^X ^e^^^t^. 

-rossing i^ 7 £ p^ti^S 1186 in 

•ions are equipped with ice a£es andcrmp 3 ". 1? l ° enC °™ ter su!h condi - 


contained in cannefbrowfbreadr'lhis^hrbe^kto^stSir* ° n ^ ^ TS 
»ter" 3 

reading Enquire or Ranch Romances Sen f™}' 3h f d supper and "oro relaxing 
they had stopped running they came back and imestigS^ k* Cabln \ After 

r°f the bby bad put a can of brown bread (unopened? ^ th- 5eenis v that o* 
/supper and had forgotten about it They* »». d ^ the 0Ver b °fore 

lincluding the wall? and ceiUna and thL T ?* bread aU cvar ‘be place. 

]fhe energy in brown bread has long been taovm V but\> n t Ver b ?u“ the same sln oe. 
lethal possibilities of the weapon* h?d ^e^stmed? 3 th6 ^ the 
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QUIBBLE SCRIBBLES 


(From an old copy of "The Hydronike" of Leupold & Stevens Instruments -) 1 

(Portland, Oregon) M 


Your Snow-Surveyor, sir, is a rare bird. Even with his professional 
preoccupation with meteorological and hydrological "olories" and "isms" he can 
still find time (and breath) for a fling at philology. 


Certain of the confreres of the Western Snow Conference have lately 
taken a warm interest in philology and even ventured into etymology. Their 
instigator was R. Robinson, Rowe, editor of "The cngineerogram," the 
official organ of the Sacramento Section of the American Society of Civil 
Engineers. Mr. Rowe is characterized as "genial" yet we wonder what insid¬ 
ious motives led him to embroil our snow surveyors into the etymological 
tilt that has resulted from publishing the following news iter, in his paper: 

"Taking advantage of the concentration of hydraulic engineers, 
the Western Snow Conference held a dinner meeting at the 
Travelers Hotel where ?2 attended and discussed the latest 
trends in the science of niphometrology." 


Panting for a terra that would have more scientific flavor than plain 
"Snow Surveying," our snow surveyors seized upon the word coined by Editor 
Rowe and perched "Niphometrology" on their heads quicker than a oouth ea 
cannibal with a missionary’s plug hat. (As a matter of fact we ourse ves, 
upon first mouthing the new word, unconsciously read it Niphometrology 
and found the connotation quite pleasing—it would indeed be race «crK, if 

available) 




However, acting upon this cue, Dr. Chruch of .ter.o, and Chairman of # 

the Committee on Snow, American Geophysical Union, must neecs go the new or d 
one better with a variation of his own, "Niphometeorologist, he clamed, 
more correct. Besides it was distinctly more impressive, by at lea.t two r 
syllables. He supports his claim as follows: 


We are sending your tangle-tongue "Niphometrologist" on 'to Hy- 
dromike, the mouthpiece of Jack Stevens at Portland. He wil. 
undoubtedly print it. Your spelling is a bit brief trt ta 
erable. It should more accurately be, "Niphometeorologist^ 
instead of "Niphometrologist." Someone has con-used th ® _ 
metro with meteor. I am a classicist and a teacher^. Cla^ 
but I do like "snow surveyor," or shall *e cail it snower. 
You can go to sleep on that ternu 


Countering this movement, Mr. Fred Paget, me®er of the 
mittee of the Conference, hastened to support his preference for th g 
word "Niphometrology," and wrote the foilwiing: 


4 


. . .Spelling "niohaaeteorologist" certainly .makes a hor¬ 
rible tongue-twister out of it whereas the correct spelling 
"Niphometrologist" breaks down to six simple, euphonious 
syllables and really has a soothing sound somewnat sugg.sti . 


* 


1 

an 


of a large, luscious snowflake falling in a puddle. 

As for the fabrication of the word, I know nothing 
of the classics and Editor Rowe being out of town 
« . .1 am forced to lean rather heavily upon Webster 
for support. Webster's Dictionary, Edition of 1934, 
on page 1654 defines "nipho" as "snow," and on page 
1550 defines the word "metrology" as "The science^of 
weights and measures," and also gives the personal 
form of the noun as "metrologist." Combining the 
two we get "niphometrologist" which Webster in some 
future edition may define as: "One who weighs and 
measures snow." 

■ w e A ? nd ? ht be ex P® cted » the that has the soothii^ ©und reminis- 
‘snt of a luscious snowflake falling into a puddle, and complete with 
X euphonious syllables," carried the day. 

ONE WAY OF CROSSING A CREEK 
John Johansen, Soda Springs., California 

. , In late W Ashton Codd, Parley Merrill and I went on a 

eak ^e3° Ve sit« thfn CrMted 3no " oour3e in the Castle Creek Md Castle 
•e hadn'tJJiS th r are many and wide apart we started early and 

-osing home that m *“ the O0rni; «- 

Creek too wild and deep Uford^ 

lease. 0 trouble S ettl ug across as nice as you 


\ 


J 


1 


The sampler makes a nice pole for such purDosee That •+ k 1 
' 8 * om fault i ' dr Wl« ‘he other two weighed t’han f th 

Machine Works, Sacramento" a as°fd!lOTs: °" by R ' S ‘ Thomson of ‘he Hansen 

• the uses that ^/.^‘shtening to learn of 

and on the job. I„ view of the waX t n U 13 out ° f e» r factor 
-cross Castle Creek with the aid of the hl3 friend s vaulted 

‘iSf ^'htness, rigidit 

gtSX- ^ i": ntsivvr -« £££ 7 - 

la* from a ^arby pin. tree answer^tta .St‘Sr^!;;' hu14 " ot a “out 
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"SNOW SURVEYORS SHOULD KNOW THEIR ONIONS" 

or 

"A Little Doggerel" 

(Sent in by Arch Work. We suspect he is the author) 

Surveys may come and surveys may go, with bone-freezing wind and 
close measured snow; but my pal Ek, of high pedigree, won't be going any 
more. Until Ek left for the Main Survey, he used to laugh in his dog¬ 
like way about the Onion: 

An onion it was, on the back porch rail; big as an apple, ribbed, 
yellow, and hale. Stout fellow, I'd say, for just such a trip; so Ek and I 
suspected no gyp as I tossed it in with carrots and spuds, the coffee and 
salt, to give us the zip to get there and back to Rogue River source to find 
a place long held in mind for ye old snow survey shack. 

The month was June, but the snow was deep. The route was long and 
the hills were steep. Our beacon light, the telephone line, at 6000 feet 
dove out of sight. The westering sun, infallible guide, hid 'neath a cloud 
which shut out the light. The cloud spilled snow, wind cut like ice; and 
Ek and I, like bewildered mice, hit for cover on a rocky slope. Our bearings 
were lost, our blanket thin; night drew nigh it was colder 'n sin. 

Ek liked me and I liked Ek; with both my hands around his neck, in 
a rocky nook we shivered and shook 'till once more again afar we could look. 

Then far away and down below, covered yet by Winter's snow, seven 
small lakes showed us right to the shelter cabin building site. Lost bear¬ 
ings recovered and polished well, we shot down the bluffs like bats out of 
hell; for bare ground showed, just a little old patch, but enough for us and 
some wood and a match. 

Fire on the ground, meat in the pot, spuds a-boiling and coffee hot. 
Stew smelled good but a trifle weak till knapsacked onion began to speak. 
"Just the ticket," I thoight out loud, and pawing around in the old war bag 
brought to air that noble fruit. 

Sharp knife cut peelings very thin. Old Ek came close with toothy 
grin, then looked at me with puzzled stare and then at the fruit I was peel¬ 
ing there. I looked at Ek and sniffed with alarm: he smelled like something 
raised in a barn. He shook his head in silent negation, then took to the 
woods without hesitation. 

My eyes were wet and nose all aglow, but into the stew the "onion 
did gol It bubbled and shook and ate holes in the pot: boys, that stew 
really was "hot l" I ladled some out in my pal's tin plate. He came up a- 
running - the old reprobate. Right up to the stew, a-lickin' his chops, 
then on went his brakes and he geared in reverse. A look of disdain, of 
positive pain, gave strength to his dogified curse. 

I winced with amaze at Ek's bawdy phrase, then turned to my own share 
of ration. Awareness grew fast with a numbing sensation. The stew, not the 
dog, had been raised in a barn. The "onion" was garlic: holy smoke, gosh 

darn I 
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The Western Snow Conference hopes that it will be able to publish 
an annual edition of the Snow Surveyors’ Forum* 

To help out the editors it would be appreciated if you would write 
us, sendirg in any views of your own, ideas, hints, experiences, cartoons, 
or poems* Anything that can be used as material in our next issue* 

Just write to: 


The Snow Surveyors’ Forum 
Western Snow Conference 
c/o Fred Paget 
401 Public Works Building 
Sacramento, California, 


Membership in the Western Snow Conference is open to all persons 
of good character who are interested in problems of snow. ^ 

Dues are $1*00 per year* 


Send your Dollar Bill or address your inquiries to: 

Wayne D. Criddle 

General Chairman Executive Com it tee 
P. 0. Box 835 
Boise, Idaho. 
















* 














